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IN Federal Money essilv discerned. 

VI. Demonstrations bt engravings^ of the REAtoN and nature of The 

VARIOUS steps in THE EXTRACTION OF THE SilUARE AND CUBE RooTSf 
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.> 

JL^% IT KEMEMBERED^ that Oft the Ninth day of September, iA 
the 26th yeai* of the Independence of *he United States ot 
America, DANIEL ADAMS, of the said District tiath depos* 
ited in this Office the Title of a book, the right whereof lie claims as Author, 
in the following words, to wit i— *« The Scholar* s ARifHMl^ric : or Federal 
Accountant. Containing^ 1. Common Arithmetic, the riries and illustralio-nSi 

11. Examples and Answers with blank spaces sufficient for their operation 

by the Scholar.. ..III. To each rule a Supplement, comprehending, l.^Qucs-* 
lions on the nature of the rule, its use, and the manner of its operations.. ..2. 
Exercises... ..IV* Federal Money^with rules for all the various operations in 
it, to reduce Federal to Old Lawful and Old Lawfof u^-F«deral Money..... 
V. Int^est cast in Federal Money, with Compound Multiplication, Com* 
pound Division, and Practice wrought in Old Lawful and in Federal Moneys 
the same questions being put in separate columns on the same page, in each 
kindot moi^ey, MmMpich these two modes of account become contrasted 
and the great advantage gained by reckoning in Federal Money easily dis- 
cerned.. .,.jVL Demonstrations by engravings of the reason and nature of 
the various steps in the extraction of the Square and Cube Roots, not to be 
found in any other treatise on Arithmetic. — VII. Forms of Notes, Deeds^ 

Bonds and other instruments in writing The whole in a form and method 

, altogether new, for the ease of the Master and the greiTter progress of the 
Scholar, 

By DANIEL ADAMS, ju b.'^ 

In conformity to the act of the Congress of the Uniteii 
States, entitled, " An act for the encouragement of Learning, by securing 
the Copies, of Maps, Charts and Books, to the Authors and Proprietors of 
such Copies, during the times therein mentioned." 

N. GOODALE, Clerk df the Distria 
A true Cofiy of record. 1 af Massachusetta Distriet* 

wf//f«/, N. GOODALE, C/tfrjt. 3 
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RECOMMENDATIONS. 

Nevj-Saleniy Sept. 14tb, 1801. 
HAVING attentively examined '* TAr Scholar's Aruhmctic,''! 
cheerfully give it as my opinion, that it is well calculated for the in- 
struction of youth ; and that it will abridge much of the time now 
necessary to be spent in the communication and attainment of such 
Arithmetical knowledge, as is proper for the discharge of business. 

WARREN PIERCE, 
Preceptor of N€V>-Salem Academy n 

Graton Academy, Sept. 2, 1801. * 
Sir, 
I HAVE perused. with attention ^* The Scholar's Arithmetic^'' 
which you transmitted to nae some time since. It is in my opinion, 
better calculated to lead students in our schdoh and Aeademies 
into a complete knowledge of all that is useful in that branch of 
literature, than any other work of the kind, I have seen. With 
great sincerity I wish you success in your exertions for the pro* 
motion of useful learning ; and I am confident, that to be gener- 
ally approved, your work needs only 'to bcf gencrallv known. 

WILLIAM M. RICHARDSON, 
Pt eceptor of the Academy. 

EXTRACT 

Of a letter from the Hon. JOHN WHEELOCK, LL. D. Ptesi^ 
dent of Diirtmeutb College, to the AuTnovi. 
" THE Scholar's Arithmetic is an improvement on former 
productions of the same-nature. Its distiiKtive order and supple- 
ment will help the Learner in his progress ; the part on Federal 
Money makes it more usctul ; and 1 have no doubt but the whole 
will be a new fund of profit in our country." 

September lib, 1807, 
THE Scholar's Arithmetid contains most of the important 
Rules of the Art, and something, also, of the curious and enter- 
taining kind. 
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PREFACE (to tbe 2d. Edition. J DEDICATORY 

TO 

SCHOOL MASTERS. 

. After expressing my sincere thanks for your kind and very 
reiidy acceptance of the first Edition of the Scholar's Arifh- 
|kf ETic, permit me now to oflfer for your further consideri^tion and 
favor, the Second Edition, which with its Cohrecti -ns 
and Additions, it is hoped, will be found still more deserving 
of your approbation. 

The testimony of mnny respectable Teachers has inspired a 
confidence to believe, that this work, where it has been introduc- 
ed into Schools, has proved a kind assistant towards a morci 
speedy and thorough improvement of Scholars in Numbers* an4 
at the same time, has relieved masters of a heavy burden (;f writ- 
ing out Rules and Questions, under which they have so long 
laboured, to the manifest neglect of other parts of their Schools. 

To answer the several intentions of this work, it will b^ neces- 
sary that it should be put into the hands of every Arithmetitian ; 
the blank after e^ch example is designed fur the operation by the 
dicholar, which 'being first wrought upon a slate, or waste paper^ 
jhc may afterwards transcribe into his book. 

The Supplement to each Rule in this work is a novelty. 
I have often seen books with questions and answers, but in my 
liumble .opinion, it is no evidence that the Scholar comprehends 
the principles of tliat science which is his study, because that he 
may be able to repeat verbatim from his book the answer to a 
question on which his attention has been exercised, two or three 
hours to commit to memory. Study is of but little advantage 
to the hunian mind without reflection. To force the Scholar in- 
to reflections of his owuj is the object of xhosG^iestipfts unan- 
swered, at the beginning of each Supplement. The Exercises 
are designed, tests of his judgment, i'he Supplements may be 
omitted the first time going through the book, if thought proper, 
and taken up afterwards as a review. 

Thiio' the whole it has been my greatest care to make to^%^\^ 
intelligible to the Scholar ; such rules and ieu"v^\V^ ^'h^ WN^\:i'CL^^^ 
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RITHMETIC IS the art or scknce which treats of numbers. 
It is of two kinds, theoretical and firactical. 

The thbory of Arithmetic explains tlie nature and qualit^r of numbers and 
demonstrates tbe reason of practical operations. Considered in this sense, A* 
rithmetic is a Science, 

Practical Ahitkmstic shews the method of working by numbers^so as to . 
be most useful and expeditious for business. In this sense, Arithmetic is an Jrt.l 

DfREGTioNs /a the Scholar. . ' 

Deeply impress yom* nwnd with a sense of the importance of arithmetical 
knowledge. The great concerns of life can in no way be conducted without it. 
Do not, therefore, think any pains too great to be bestowed for so noble an end. 
Drive far from you idleness and sloth ^ they are great enemies to improvement. 
Remember (hat youth, like the morning, will soon be past, and that opportuni- 
ties once neglected, can never be regained. First of all things, there must be 
implanted in your mind a fixed delight in study ; make it your inclination ; 
" Jl desire accomfilished istsweft to the soul," Be not in a hurry to get thro* 
four book loo soon. Much instruction may be given in these few words, un- 
i)£R&TANi> EVEBhT THING AS YOU GO ALONG* Each Rulc is ftrst to bc Com- 
mitted to memory ; afterwards, tbe examples in illustratioiH and every remark 
I .. are to be perused with care. There is not a word inserted in this Treatise, 
l.i hut with a design that it should be studied by the Scholar. As much as is pos- 
^ sible, endeavor to do every thing of yourself ; one thing found out by your own 
I thought and reflection, will be of more real use.to you, than tvfenty things told 
you by an Instructor. Be not overcodte by little Beendrtg difficulties, but rath- 
er strive to overcome auchhy patience and application ; so shall your piiagresa 
be easy and the object of your endeavors sure. 



On entering upon this most usefifl study, the first thing which the Scholar 
has to regard is 

JSotattom 

/Notation is the art of expressing numbers by certain characters or figures J 
of which there are two methods, 1. The Roman methodjby Letters, 2. t!ie./fm- 
I bic method^ by Figures, The latter is that of general use. \ 

R ) 



10 INTHOIJUCTION. 

In the Arabic mettiocf alt numbers ar^ expressed by ifiese ten chai^acrctSj 
or figures ; 

12 34 5 678 90 

Unit, or ; two ; three ; four ; five j sfx ; seven ; eight ; nine ; cypher, ot 
one nothing* 

The nine first are axWcd significant Ji^ures^ or digits^ each of which standing 
by itsetfof ^dT^eilft^arfeWy tfxprersseg a particoJar and ceitta<ti»iiamlrar ; thus, 
1 si^T^M ofiej 3 sigftifi^s tv^, A rf^^Jfiiw f^recf sin^t feo df tb€ *e^ tfnUt you 
come to nine^ but for any nuniber more than tiine^ it will always require two or ^ 
more of these figures set togt;»her in order to express that number. 

This will be more pai-licularly taught by 

fMnmmtim.) 

I Numeration teaches how to read Or write any sum or number by figiireJJf) 
In setting^down nu'itlbeT«'*of aritfeniftticdf opena.(ion>especiall)r with begin-* 
hers, it is^ visual to begin at the light hand and proceed towards the left. 

Example* If you wish to write the sum or nu'nber 537, begin by setting 
down the seven^ or wght hand figure, thus, 7, next set down the thr^e^ at the 
left hand of CJic §eveh, tfius o7, and lastly the^vf, at the left hand of ifie thfee"i 
thus 5Z7^ which is the number proposed to be written. 

In tltis suirt ihuar written you are next to observe that there are three jUatcs^ 
leaning tire sitaatiens of the three |diierent figures^ and that esKsh of these pla^ 
oes has an appropriated name. The first filace^ or that of the right iwmd fig- 
ure, or the place of the 7 is called Unites ^ilace ; the second place or that of the 
figere starring toejrft tcp« the rlglvt h«ml figure > \n febis case tfe6 fHaoe of th« 3^ 
is 4alk»d te^» plhce ^ the tlUrd filfice^ o^r ricxii towards the left hefi^r or i^lftee ^1 
the 5 is called Hundred* s filaC9 j the ne*t ovfpurthfdace^ for we may suppose 
more^gUres to be conheCtfe^v te called thonsnmVs fiUtte \ the next to this tens of 
thouo&nd^s filace^ and so on to What length Ve please, there being particular 
hmifit fdt mt\\ p!«6e. NoMr tf\'el' jr figure signifies diff^teiiflly, ^dofdirigljr as 
t^ flHrt' R#(^ <^ Ci^ctflSy tirte or the other of thef^6 places. 
' lait ffiim Bf iM ftfst of right hand figtife, or' of the figure st«kl>di[l>g Irt th6 
^etce^ iiHii^i mmf ^mer tjuifibei', is jii^t what lire figui-^ e*pli<e»ifes dtaftdih^ 
mn€ &f hi itself; hni e^€^f c«h6i» figure in the suth or nuittb^ri or thoiie t6 tht* 
f^fc hifM 6f th* MM rigii^eV Hibve ^ differfeht signification ft6t^ th^ir triie tn* 
Mittt&l mtM^ ; fbl» tM ntiitt flguf^ from the right hnM towards the left, 6i» 
thiif fi^w^^ m iff 6 i^ite of /^»ifexpr€f«?se;s so liiahy times ten, its the iariie figfir^ 
Sighifi^JUhft^ b? drt^s WHcli ^^dirtg aloriei thatt isjit is tea tithes iti simiple', 
p^MWflv^ Him f a«d lih ortf ^sry vant&vk} fiVmf the Hght ha^ figut^ toaking 
iM tgftirll ihti% f^ifr^i^ Itti Hthei ihh valae of tiie sattic figure Wlifcn stittdihg 
Jfft th6' J)fae^ ihtHfitf^iat^ly jJt^eeedinfg it. , \^ 

I g I 

- £^itA*ffiilf. TAktf ffife Strth 5 3 3j n^dfle ^' the satAe figiit^e thfee iifnes i^* 
p^im. TIrt; riHt 6f i%1ft faaHd'fi-rtit^,6t^lhfe fig\irfe i« ihei ^ite cdufiihi M^ 
jts natural meaning or the sattrfe int^i>ihfg as if *tandirig alohe^ arid sigriifieij 
three imits or ones ; but the same figw^ again towards the left liand in the sec^ 
end pl^e, or plae^ of ttns^ signifies not three units, but three tensj that is, thirtyy 
its value being increased in a tenfold JirBjiortioji ; proceeding on still fupthet 
towards the left hand, the next figure or that in the third place, or place of 
hundreds^ signifies neither three Mt thirty i but three hundred^ which is ten times 
the value of that figure in the place jmnoediatejy preceding it, or that in the 
}>iafee ^ttem. m y<^ Might ptitffe^eei 6^1 add the figure, 3, fifty, or an htm- 
4ml ilfnesf j^flrt fcVery tittle the figure wAs added, it would signify t^n times 
r /z?^^/'^ /;a7/7 ir did the last tkli^ before. . 



ft^Pih^jp $f *ire it increase? tfee valu^^ pf ^.M .figyr^ io the .^^wg t^ TpW P^^^ 
portion, as if it had been preceded by any other jfi^uiic . T.%^> 3 st.{gaai9j|p 
alone signifies three ; place a cypher betore it, (SO) and It no longer s'u^nii^es 

ereeably to the foregoing observations, may be fully understood by the fcl# 
rowing - 

^ TABLE J 

The words at the head of the T:*lc ffcew 
•the sig^^calion <xf the -figures a^aitwt wWdl 
^ey slund ; an4 fhe fij^ures she\r ho^4ni^n]r 
of ifhai signrfictttlon aretneajrt. Thus, Uniot i^ 
the 'first jlkice 8i[|^ifieb tmes^ mid 6 ^U^t^ijf 
ftgiQtnst k'&hewsthat <£jr onf «,or indindtti^ tire 
b(^re meant; tehajjifye secqndplac^ sbews,that 
i ^ every figure in this pjac^ nj,wns *o mapy un$^ 

.o ■» * a ■? •»••§« * s c § .^ and 3 standing against it shevrsth^it^reeien^, 
•? a S ;§ ^ pS is •S rS ^ ^ f^ J are here meant, equal to /A/r/j/, what the figur^r 
B5a;S^?N3;B^'^a;NKSNS5 ^.^^jj^ ^gnifi^jj. Hunch-eds in the third place 

3 16/2^54218 36 shews the meaning of figures in this place to 

340762146312 be hundreds^ and 8 shews that eight hundreds 

(3025037645 are meant. In thesam€nBanner,the valueof 

413982 1064 each of the remaining figures in the Table is 

2702 13675 known. Havingproce«d«<l vhro'in this way, 

4 .6 3 2 7 8 9 1 the sum of the first line of figures or those 

^234632 immediately against th^ words^ will be found 

p 3 4 5 6 7 {oh!£^Tvf oBlliioits^one hundred sijt:(y seven thoU' 

8 9 9 8 Band9^twohundredandtkir4yJ!kveMilUon8;four 

7 6 5 4 hundred tiventy one thomamJi ;<^g hi hundred- 

12 3 andtfdrtyMix, In like manner may be read all 

4 5 the remaining nurabers'in: the Ti^bk. 

r 

Those words at the head of the Table are applicable to^ny^upo ^r fii^mber, 
l^nd must be cominxtted perfectly to memory so as to be readily applied on any 
occasion. , . -j . r. 

For the greater ease in reckoning; it is convenient ti^nd often practtse^ tn pub- 
lic oSices and by men of business, to divide any number into periods and hali 
periods, a^ in the following manner. 




5. 3 7 9, 6 3 4. 5 2 1, 7 6 8. 5 3. 2, 4 6 7 

.2 .2 .2 -2 -S •2..2 .2 -2 .§ S S S 2^ C ►« 

:S :5 :5 :3 .^ § :2 .:2 =5 f^' S | 8 •« ^ 5^: 

•^ ^ ^ ^ o s g g 1 1 o i § J 

i^5:-§!5 ^i§_2*3 ri*5^^ 
?- .5 ;^ 5 

2 8 



f 
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' INTRODUCTION 



The first six figures from the right hand are called tlie unit /pmo(?,thc 
next six, the miliion fieriodf after which the irilliohy quadrillion^ quintillion peiir ^ 
ods, 8cc; follow in their order. ^[^ 

Thus, \^j the use of ten figures may be reckoned every thing which can "be 
numbered ; tlnngs, the multitude of which far exceeds the comprehension of 
man. 

^' It may nbt be amiss to illustrata by z, few examples the extent of num- 
'^ bers, which are frequently named without being attended to. If a person em- 
<( ployed in telling money reckon an hundred pieces in a minute, and continue 
** at work ten hours each day, he will take seventeen days to reckon ajmillion ; 
*^ a thousand men would take 45 years to reckon a billion. If we suppose t!ie 
<< whole earth to be as well peopled as Britain, and to have been so from th« 
^' creation, and that the whole race of mankind had constantly spent their 
" time in telling from a heap consisting of a quadrillion of pieces, they would 
<* hardly have yet reckoned a thousandth part of that quantity.? 

After having been able to read correctly to his Instructor all the numbers 
in the foregoing Table, the L'^arner m»y proceed to write the following num-^ 
bcrs out in words. , ' 

9 8 

4 3 7 
6 12 " 



7 2 8 4 5 

14 9 7 3 

9 7 8 3.0 1 6 

5 3 7 2 16 8 



SECTION!. 



\ 



FUNDAMENTAL HULEH OF ARITHMETIC. 



HESE are four, Addition, Subtraction, Multipli- 
cation, and Division; they may. be either simple ox compound ; 
simple, when the numbers are all of one sort or denomiuatiou ; 
compound, when the numbers are of diflferent denominations. 

They are called, Principal or Fundamental Rules ^ because that 
all other rules and operations in arithmetic are nothing more thaa 
various uses and if^fetitions oTlfiese four rules. \ 

The object of every arithmetical operation, is, by certain given 
quantities which are known, to find out others which are unknown. 
This cannot be done but by changes eftcctcd on the given num- 
bers ; and as the only way in which numbers cau be changed is ei- 
ther by increasing or by diminishing iheir quantities, and as there 
can be no Increase or diminution of numbers but by one or the 
other of the above operations, it consequently follows, that these 
Jour rules embrace the whole art of Arithmetic. 



^K»^^sr^^ 



5 1 ^mtple mwtiom 

f Simple Addition is the putting together of two or more Rumbcrs, of the 
same denomination, so as to make them one wkole or total number ; as 3 dol- 
lars, 6 dollars, and 8 dollars added or put together, make 17 dollars, pr^ 

Rule. 

" Write the nutnbers to be added one under another, with units under 
" units, tens under tens, and soon. UraSv a line under the lower nnmber,thtfe 
*< add th^ right hand column ; and if the sum be under ten^ write it at the foot 
*' of the column ; but if it be ten^ or an exact number of tens, writp.u cypher ; and 
" if it be not an exact number of tens, write the excess above ten¥ at*he foot of 
** the column ; and for euery ten the sum contains, carry one to the. next column, 
^*and add it in the same manner as the former. Proceed in like manner to 
"add the other coluijnns carrying for the tens of each to the uext^a.tv<t 
"down the full sum of tiie left hand column." 






Ij^ 
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PROO?. 

Reckon the figures from the top downwards, and if the work be right, this 
amount will be equal to the first ;rr^r, what is often practised, " cut off the 
<« upper line of figures a^d find tii^ amount <>ft|ie rest ; then if the amount 
^^ a^d upper line iivhen added b£ «aus) tff Xks ^UmiQi^h the work is supposed 
" to be right." ■ 

• * 

"^ Examples. 



■? i 5 S ■« ^ 5 -g 



g:§E^J§ g^|:§. ,^ai§ 

1. What willbe the amount of 3 0. I 2 dollars ja 4 3 dollars j 6 5 ^ 
• * 

ddlars, and of S dollars, 'when added together ? 

Hers are four sums given for addition ; two of thena contain, unlisy-ieni^ 
huHdred9y thQusands ; another of them contains fmiis^ tensj hundred^ i ^ud a 
fourth contains v^itf only, The first »tcp, ^ |>r4;pani^ tii^9e ^m? fpr i\mp^^ 
f ration of adcUtio^, is to write them down, un^t^i un4er ui:4ts^ tens under ^nsj, 
and so on, a^ in the following manner. « 

It -8 
' ' "& If * c 

^ 2 S « •§ 



fi- ^ 1§ ^ ^ 

S 6 1 2 doUgr M. 

8 O 4 3 (tfo//flr». 

d 5 1, dollars^ 

3 dollars. 

Answer^ or, amount,"! 2''3' 3 dpftars. 



The foiu* given sums for ad- . 
dition placed as the rule directs 



Amount of the three lower lines » 8 6 9 7 
FsOqU 12 3 9 

"to find |;he answer or s^oynt pf tluj ^ums ^ven to be >dded, begin with the 
right hand column, and say, 3 to 1 is 4, and 3 is 7, and 2 is 9 ; which sum (9> 
being less than ten^ set down directly under the column you added. Then 
pi'oceeding to the next coiumo, say ag^n ; 6 to 4 is 9^ ftod 1 i» 10 bjPiUg fve?^ 
^uh^ set down 0, and carry 1 to ih« next column, saying I, viud» I c^Tiy ^^ 
is 7, and (5 is nothing, but 6 is 13 ;.wbiph«um(13) is att^XGWSflfP over (Mr«n 
ten ; therefore, set down 3 and carry 1 for the ten to 8 in the next column, say- 
ing 1 to 8 is 9, and 3 is 12 ; this.Veinj^ ihe last column, set down the v/holc 
number, (12A placing the 2, or unit figure, directly under the column, and 
carrying the qtber figup^j or tb^. 1> forward to tbe wext plw:e m ^h^ kft li*na^ 
or to ihnt of Tern q/ Tkoy^mdaiJ^vA tli« wpcfe is ^we, , " 

It may now be required to know ifdidy hole be right. To exhibit ilsii^fftStfc-' 
od ofproof lettheup|>er line of figures be cut off as secnitttbeexw^l*. Tii«>. 
acMiiTg the three lower lines which remiwn, place the a^iwunt (8^97) uttdcr^be 
amount first o^btained 1^ the addition of ail the sums, pb&crving carefully that 
each figure fall dinectly under the column whicii'produced it ; then add thip last 
amount to the upjier line^hich you cutoff; th^s, 7 to 2 is 9 ; 9 to 1 b l^ ; car- 
ry 1 to 6 is 7 and 5 is 1 3 ; 1 which I carry again to 5 is 9 and 3 is 13,.aai which 
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being set down ifo their proper places, and as seen in the example, compare 
the amount (12309)4^ obtained with the first amount (12309) and if they a- 
gree, as it is §ten in this case they do, then the work is judged to bt ifght. 

A'c^rz. Th» readon of carrying /br ten in M sitnple numbers iS evident from 
what has been taught in Notation. It is because 10 in an inferior ooluHin if ju«t 
equal in valiie to 1 in a superior column. As if a man Should be holding in 
his figru hand half plSt&teens, and ill hi$ left h&fid, dollars. If you should tdp 
10 half pistareens from his right Kand, and put one dollar into his lefl hand, 
you would not rob the man of any of his mdney, because 1 of Umsa pieces in 
his left hand is just equal in value to 10 of those in*iiis right hand. 



S. Add together < 



"37652 gtiineftS' 

2 13 4 guineas 
9 K6 3 guineas 
2 5 3 21 guineas^ 



so as tt) find the whole number of 
guineas. 



17 4 4 4 whole number of guineas. 



136788 

17 4 4 4 Proof. 



TkB Scholar ivhd hasgiveti proper attention to his ruk, ahd the foregoing 
examples, ii^ill df hidiself be hble t<) work the follbtving ;-ttlways remembering 
to carry one for every lOj and at the last column to se% down the whole number. 



16 7 5 2 
5 4 3 8 
2 6 3 7 1 



6 3 7 
2 4 8 
2 6 5 1 



3 4 7 12 6 
5 7 3 2 .8 

4 2 1 6 » 3 



jy/^/ llTU I33S 137 

%0Ji(i 9 'WJT 3JM1L 

jTrcTin,c% n^^tn 



SI 9 1 42 6 1 7 

6 853 12358 

4 2 9 6 4 5 

8 6 7 3 7 S 



XSJXC 



LMJ£. 

mi3 



9 
2 
S 
4, 



8 7 

4 

7 6 

3 2 

7 8 



1^- 



16 y &3 

t^mi^mm III! Ill > i II I » I II ["T ^t 
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9 

7 3 5 2 

3 9 8 

5 6 7 5 

1 2 9 8 



1 J I 



SIMPLE ADDITION. Sect..! 1. 
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8 6 3 2 
3 5 7 1 

9 4 2 6 
3 6 7 8 



2 6 8 7 1 
6 5 7 3 4 
8 3 4 7 5 

3 2 7. 8 6 



^DfXi 26' $n 10 ^^'c c 



USD T 



'JJLJ±L 



(/> 



,/ 



12 



13 



6 3 9 8 7 5 
4 6 8, 2 3 7 
2 8 7 5 4 1 
6 7 8 5 4 


3 4 5 6 7 8 9 
9 8 6 4 3 5 1 
7 3 8 7 9 5 2 
9 6 7 4 9 8 


"^0 14 i 3% 

U:34 3/<o 
10 14 / 9 5 


30 3 % If ) i. 



\^'l 
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yT C2 a ^-7 /) 



T^ 



6 3 5 7 

2 6 8 
4 5 3 7 

9 8 

3 6 7 
6 


8 5 

6 7 2 13 

8 6 7 

9 8 


6' S 3 a 





jTiii r> r^ i 



/t 
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Supplement to ^tlbtttOtt^ 



The attentive Scholar who has understood^ and still carries in his mind, 
what has already been taught him of Addition, will be able to answer his In- 
structor to the following 

QUESTIONS. 

1. WHAris Simfile Jddition? 

2. Honr do you filace numbers to be added? 

3. JVbebb do you begin the Addition f 

4. How is the sum or amount of each column to be set down ? 

5 . Wha t do you observe in regard to setting down the sum of the last column ? 
. 6.. Wnrdo you carry for 10 rather than any other number ? 

7. Honr is. Addition firorutd? 

8. Of what use is Addition? 

J^otB 1. Should the Learner find any difficulty in giving an answer to the 
above questions^ he is advised to turn back and consult his Rule, with its Illus- 
trations. 

Abi'£.-2. In treating of the Rules of Arithmetic the Scholar, in all instances, 
is not particularly instructed in the use and application of them to the purpos- 
es of life. This is a point, however, to whicn his thoughts should be called ; 
therefore it is made a question here. A consideration of the Rule and of thp 
questions, which it involves, naturally suggests an answer. To consideration, 
therefore, let the Scholar apply himself. The mind acquires strength by exer- 
cise ; instruction ought ever to be plain, but never so full as to preclude a ne^ 
cessity that the Scholar should in some degree exercise his own thoughts ; it 
should be given in such a manner as Xo force him iotosqme reflections of his 
own. 



EXERCISES. 



1 . What is the amount of 280 1 
dollars; 7 6 5, dollars ; and of 397 
dollars, wheii added together. . ' 
' Ans, 3963 dollars. 



Jir^ 






2. Suppose you lend a neighbor 
/ 2 10 at one time, £ 76 at another, 
^17 at another, and £9 at another, 
what is the sum lent ? Ans. ^312.. 

no 

t ^ ■% 



Norz^ XnE Scholar who looks at greatness in hx| class wlUnot be discour- 
aged by a Bttle difficulty which may at first occur ip stating his question, but 
will applj^imself the more closely to his Rulean4 to thinking, that if possi- 
ble he rmf be able of himself to answer> what anot|)er may be obliged tol 
taught him by his Instructor. '"" 

c 
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SUPPLEMENT to ADDITION. Segt. L f. 



3. Washington was born 
in the year of our Lord 1732 : 
he was 67 years old when he 
died : in what year of our Lord 
did he die ? 






4. There are two numbers : the 
less number is 8761, the difference 
betweeft the numbers is 597 : what 
is the greatest number ? 






S, From the creallon lo the depart- 
ure of the Israelites from Egyp^ was 
25 13 years ; to the siege of Troy, 307 
years more ; to the. building of 
SoIomon^s Temple, IftO years ; 
to the builifing of Rome, 251 
years ; to the expulsion of the kings 
fpm Rome, 344 years; to the destruc- 
tion of Cartb.agC) 363 years ; to the 
death of Julius Casar, 102 years ; to 
the Ci)riBtian,3era, 44 years ; required 
the time fro?i;i the Creation to the 
Christiap ara ?. 
. :: .: Jins, 400 4t years. 

* 24'/ 

/n 



A 



rvb. 



JfotM 



6. At the late Census, taken 
A. D. 1 800, the number of Inhab- 
itants in. the JVtfw England States 
was as followsy wz. J^evjhamfiMre^ 
183858 ; Ma^sachmetta 422845 ; 
ilfa/nf,1517l9; RhQde'l9landj69\22 ; 
Connecticut^ 251002 ; Vermont^ 
154465 ; what was the number of 
Inhabitants at that time in JV^w- 
Engiand ? 

Jna, 1233011 Inhabitanta, 



jtns^ 



^ 



Sect. I. 1. SIMPLE SUBTRACTION. 19 

'^^' M>niin.rf 

Simple Subx^action is the taking of a less number from a greater of 
the same denoirimation, so as to shew the difference or remainder j as 5 
taken from 8, there remains 3. 

TniiigreaitcV humber (8) is tailed the MinUendy the less iiumbcr(5) the^td- 
rraAeni/,and the diffcrcncc(3) or what is left after Subtraction,the Remainder^ 

Rule. 

" Place the less number under the greater, units under units, tens under 
« tens, and so on. Draw a line below : then begin at the right hand, and 
" subtract each figure of the less number from the figure above it, and 
^* place the remainder directly below.. When the figure in the lower line 
" exceeds the figure abqve it, suppose 10 to be added to the upper figure ; 
*^ but in this case you must add 1 to the under figure in the next column be* 
" fore you subtract it. This is called borrowing ten.'^ 

Phoof. 

Add the remainder and subtrahend together, apdif the sum of them car* 
respond with the minuend, the work is supposed to be right. 

EXAMPLES. . ^ . 

Minuend 8 6 5 3 The numbers being placed with the larger 
uppermost, as the rule directs, Ibegin t*itli the 

Subtrahend 5 2 7 1 unit or right hand figure, in the subtrahend. 

Remainder 3 3 82 ^^d say, 1 from 3 and there remain 2, which I 
ii*«iuuci ^ ^ set down, and proceeding to. tens, or the next 

Proon 8 6 6 3 figure, I say 7 from 5 I cannot^ I therefore bor^ 

row, or suppose 10 to be added to the upper 
figure (5) which make 15, then I say, 7 froni 15 and there remain 8, which 
I set down ; then proceeding to the next place, i say, I v^hich I borrowed to 
Sis 3) and 3 from 6 and there remain 3, this I set down,andin the next place 
I say 5 from 8 and ther^ remain 3, which I set down and the work is done. 

Paoor. I Ax>D the remainder to the subtrahend, on finding; the sum just 
equal to the minuend, suppoie the work to be right.* ■• " ' 

JVbXi. The reason of ^orrowm^* ten^ will appear if we qonsldier, IhatJ when 
two numbers are equally increased by adding the same to both, their dif- 
ference win be equah Thus, the difference between 3 and .5 is ^ ; add (Ke 
number 10 to each of these fignres (3 and 5) they become 13 and 15, still the 
differeBce i5 2« When we pix>ceed as above directed, we add or suppose to 
be added, 10 t6 the minuend^ and we likewise add I to the next higher place 
of the mbtrahtndy which is just equal in value to 10 of the lower place. 



2. From 32786532 1465 the minuend. 
Take I 6 7 9 3 6 I 2 3 4 2 the subtrahend. 

^\ ,■„■, . , ,,, , 


1 

1 \ I I / 1 1 ) 0^ t iSRemainder. 


3l> '^%'{>-5 I \ h^'^ 



r- 
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SIMPLE SUBTRACTION. 



Sect. I. 2. 



3: From 3 i 6 dollars, 
Take 1 7 dollars. 



Rcmaioderli, ff ^ 



Proof 5 / / 



4. From 7 6 3 5 guineas^ 
Take 2 7 8 3 guineas. 



Remainder /('^.i#^#'l 
Proof; ^ £ 3 ^' 



5. From 102 3674 23 179 8 10 
Take 8 7 9 12 8 4 5 6 7 03 2_ , 

Remainder / If if J^U 6^ /- & I I I Y /^ "^ 



6. From 3 7 5 1 dollars, take 16 7 4 dollars. 
Write the less number under the greateri with units under units fcc. as 
the rule directs. 

7. From 2673 105, the minuend ; 
take 178932, the subtrahend. 



Thus, 3 7 5 1 
16 7 4 



Oferatson. 



Minuend 
SubCrahend 



tQ'y 3 1 
1 '1^') 


s z 


t4 fj.i 


rs 



Remainder 2 {J 7 7 



8. From 10000000. 
Subtract 9999999 

oooouoT 



The distance of time since any remarkable event} may be found by sub- 
tracting the date thereof from the present year. 

Ex. 

* 

So, likewise, the distance of time from 
the occurrence of one thing to that of an- 
other, may be found by subtracting t^e 
date of the thing first happening, from 
that of the last. Ex. 

How long from thediscoYery of Amer- 
ca by Columbus 149^ to the com- 
mencement of the war 1775, which 
gained our Independence. 

I 7 7 5 
I 4 9 2. 



How long since the Amer- 
ican Independence, which was 
declared in 1776. 

1 8 7 present time 
17 7 6 date of thelnd. 



Ans. 



3 1 years since. 



Atu. 2 8 3 yean. 
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Supplement to ^ttiJtratttOn* 

QUESTIONS. 

\. WffArifi Sim file Subtraction? 

2. How many numbers must there be given to fier/orm that ofieration. ? 

3. How must the given numbers be filaced ? 

4. Wh A rare they called ? 

5. Wheh the figure in the lower number is greater than that •/ the ufifier 
number from which it is to be taken^ what is to be done ? 

6. How does it afi/iearj that in subtracting a less number from a greaterj the 
. occasiorutlly borrowing of ten, does not affect the difference between these 

two numbers ? 

7. How is subtraction proved ? ' 

S. WHEN^andhow may Subtraction be o/use to a man engaged in thepurstdta 
oflife? * 

EXERCISES. 

1. What is the difference be- 2. From a piece of cloth that meas- 

tween 78360 and 5421 ? ured 691 yards, there were sold 278 

^ns, 72939. yards ; how many yards should there 

.^ ^ remain? Jns 4\S. 



\ 



Note. In case ot borrowing ten^ it is a matter of indifTerence, as it respects 
the operation, whether we suppose 10 to be added to the upper figure, and 
from the spm subtract the lower figure and set dawn the difference ; or, as 
Mr. Pike directs, .firsts subtract the lower figure from 10, and adding the 
difference tg^Iic figure above, set down the sum of this difference and the 
upper figure. The latter method may, perhaps, be thought more easy, 
but it is conceived, that it does not lead the understanding of youth so dgect- 
ly into the nature of the operation as the former. laHttk^ 
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3. Tkers are t^o numbers 
whose difference is 3 7 5, the 
greater number is 8 6 2 ; I 
demand the less ? Jns, 487. 



\ 

4. What nomber; is that, which 
tajLen from 1 7 5 leaves 96 ? 



^ns. 79. 



lib' 



5. T«E capture ol Gen. Bur- 

«0TNS and his army happened in 

theyeaf^.M 7 7 7,Uiat of Com- 

Vallisy it) 1 7 8 1? how many 

.years between these events ? 

Am, 4 yeara. . 



^A 






$., Suppose you should lend fi 
neighbour 3 7 6 5 dollars at a ce#ll^ 
tain time, and he should pay you d73 
at ^nother ; how much Would re- 
mam due I An9, 17 9 2 dollars. 



.y^M^ 






fei.; 



7. Supposing a man to have 
been born in the year 17 4 5, 
how old was he in 1 7 9 9 ? 
Ans, 5 A years. 






8. What number is that, to which 
if you add 7 8 9 it will become 
6 3 5 0? Ans. 5561.. ' 




% 



S. Supposft a mfln to have b(*cii 
6 3 years oW in thd year i 8 a J r, 
m what year wjis he born ? ' 
An^, In the year 1 7 3»^. 



i 10. Kin® Charles, the martyr 
w^s beheaded I 6 4 8 ; hoW ma- 
ny years rs it siacc ? 
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§ 3. Simple m^ulttplicattom 



SiMPL'E MuLTiPLfcATioN teaches, having t^o ntimbcrs given of the same 
deBomination^ to find ^ tliird which, shall contain either of the t>vo given 
numbers as. many times as the other contains a unit.-*-ThliS| 8 multiplied by 
5y or 5 times 8 is 40.-*— The given numbers ( 8 and 5) spoken of together are 
called Factors. Spoken. of separately, the first or largest number (8) or num- 
ber to be multiplied) is called the Multifilicand ) the less number, (5) or num- 
ber to multiply by, is cailled the Multifilier y and the amount, (40)the/ro</i/c^. 

This operation is.nothing else than the addition of the same number sev- 
eral times repeated. If we mark 8 five times underneath each oth- 8 
er and add them, the sum is 40, equal to the product of 5 and 8 8 
multiplied together. But as this kind of addition i4 of frequent 8 
and extensive use, in order to shorten the operation live mark down 8 
the number only once, and conceive it to be repeated as often as 8 
there are units in the multiplier. — 

^ Befors any progress can be made in this rule, the following 40 
Table roust be conunitted perfectly to memory. 

MULTIPLICATION TABLE. 



1 I 2| 3 I 4| 5 I 6| 7| 8 I 9 ] 10 | 11 | 12 



2 I 4 I 6-| 8 I 10 I 12 I 14J 16 I 18 | 20 | 22 j 24 



3| 6| 9 1 12 I 15 I 18 I 21 I 24 I 27 | 50 | 33 | 36 



4 j 8 I 12 I 16 I 20 I 24 | 28 | 32 |> 36 | 40 | 44 j .48 



5 I lOj, 15 I 20 [ 25 i 30 \ 35 \ 40 j 45, j 50 | 55 f '60 



6 I 12 r Iff 1 24 i 30 i 36 | 42 j 48 | 54 : 60 ; 66 ■ 72 



7 -. 14 ! 21 i 28 r 35 '.421 49 I 56 I 63:' 70 | 77 ^ 84 



8 ; 16 i 24 : 32 I 40 f 48 :* 56 ! 64 i 72 • 80 | 88 j 96 



9 ; 18 ;. 27 ; S§ ! 45 ■ 54 '; 63 J 72 ; 81 ■ 90 ; 99 | 108 



10 i 201 30 I 40 ! 50 i 60 ; 70 j 8p | 90 i 100 | UO-t 1?P 



il I 22; 33 I 44) S5.;'r66 i 77 ■ 88 f 99 ;H0 I 121 ; 132 



12 J 24 j 36 i 48 | 60 • 72 ; 84 \ 96 *; 108^1 12Q; 132 ! 144 



Ml this Tabk the prodiact of any' two figures tvill be found in that square 

whi«h ison a line tyith tiie one and direct^ under the other. ' Tfcus, 56 the 

jjrpiiuct of 7 smd 8, 'will be found on a line 'Nvith 7 and under 8 s so 2 times 

■> is 4 ; 3 times 3 is 9, Jcc, in this' way the Table must be learned and re- 

aiembered, " ~ 



^ 
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Rule. 



1 



1. Place the numbers as in Subtraction, the larger number uppermost 
with units under units, &c. then draw a line below. 

?. Whzv the MulUfilier does not exceed 12 ; begin at the right hand of tho 
multiplicand, and multiply each figure contained in it by the multiplier, set- 
ting down all over even tens and carrying as in addition. 

3 Whev the mtUti/ilier exceeds 12 ; multiply by each figure separately, first 
by the units of the multiplier, as directed above, then by the tens^ and the 
other figures in their order, remembering always, to place the first figure of 
each product directly under the figure by which you niultiply ; having gone 
through in this manner with^ach_figure in the Multiplier, add their several 
products together, and thCsuni of them will be the product required. 

Examples. 



1. Multiply 5 2 9 1 by 3 

Operation. 
5 2 9 1 Multiplicand. 
3 Multiplier. 

15 8 7 3 Produot. 



The numbers being placed as seen 
under the operation, say — 3 times 
1 is 3 which set da^i directly un- 
der thft multiplier ; then 3 times 9 
is 27, set down 7 and carry 2 ; again 
3 times 2 is 6, and 2 I carry is 8, 
set down 8 ; then lastly, 3 times 5 
is 1 5, which set down and the work 
is done. 



2. Multiply 3 6 2 by 12 
. Ofieration, 
3 6 2 
I 2 



4 3 2 2 4 



The numbers being properly 
placed proceed thus, 12 times 2 is 
24, set down 4 and carry 2 ; — 12 
times is nothing, but 2 I carried 
is 2, which set down ; — ^then 12 
times 6 is 72, set down 2 and car. 
ry 7 ; lastly, 12 times 3 is 36, and 
7 I carried^ is 43, set down the 
whole number. 



5. JVhat is the product of 4175 multiplied by 37 ? 

7 5 Multiplicand. 
3 7 Multiplier. 



Place the Factors thus. 



4*' 



1 



2 9 3 2 5 Product by the unita (7 J of the 

multiplier. 
2 5 2 5 Product by the r^n* f 3 J 



1 5 4 4 7 5 Product or answer. 

In this example, as the Multiplier exceeds 12, therefore, you must multi- 
ply by each figure, separately. First, by the units (7) just in the manner 
of the other examples. Secondly, by the tens, (3) in the same way, except- 
ing only, that the first figure of the product in the multiplication by 3, must 
be placed under the 3, that is, under the figure \^ which you multiply. 
Lastly/ add these two products together, the sum oi them is the answer. 

PROOF. 

JVIuiTipu CATION may be proved by Division, but a method more concise 
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and easy, often pracU9«.db/ accpupj^ants^ £Uid>fr^^^ shall recommepd, is 
called ' ' '^ 

Cauing mH ih 9% 

Casting outtWe^*sfroTn any sum <yr number, is the exhausting of that 
number by the figure 9, till U^^re is nothing; l^ft of it but a remaiBdcr, ar 
excess over eveunincs winch i%ii\aiiKler op excess is the thin^ sought. 

^QP 4^0 cg^t fil^t ,tii€ .9 V. 

W-flAT'EVKR method may be adopted, «ib«s in effect, is nothiog else than 
dividing Ihe number by S. T/he operation, however, .would be tedious as 
naturally "prattiied biy ditision pbesidosras yet, we do not fiuppo&e the learn- 
er acquainted with it. Avshopter aiKi more .successful way is the follQwiivg 

METHOD. 

Beginning at the rif^bt hand of tlte nivmbeir, add the figures, and when the 
sum exceeds 9, drop the sum and begin anew by adding, first, the figures* 
which would ^jtpress it. Paa> by the.ninq^,;^ nd when the sum comes out 
exactly 9, negfect it ; what remains after the last addition will be the rcmain- 
iler.sought.t 

^ Ex^M»P|LES. 

If it be required to cast the -9*s out of -576^4, proceed thus ; — 5 to 7 is 
12 which sum (twePue) as it exceeds© you must drop, andb(:gin anew, first 
add the figures (12) which would express fwWxv, saying 1 to 2 is 3 and 
<proceedingAvith the other figures, which remain to be added)6 is 9, being 

-■ '■■ ■ " ■ - i " ■ ' < Jwi i j i im iii' i. ' i j i i f m ■■ I II I i j p ^^MfTT- f . ' - ■' H I ■■■ ■ II ■ 

1 1 Kis Method of Casting out the 9'« succeeds on a 

PRINCIPLE. 

That every §figure, in rising § Made evident thus ;— 1 in the place of 

from the place of units to that m}tsis tfie,eix>pin^9nqn,efiin individual or 

of tens fakes to itself the addi- <i»^r«»'M/r/i^ce.Q/fi?n«Y10j it if the e;jcr 
pttei^s, toKes to itselttne aqai j^^^^^^^^f^^ individuals, qr me$ ; therc^ 

tion of 9 times its value. The fo^.^ taking \ ((me),i;s fignijication MunitJt 

same-fFomtens to hundreds,&c. placcyfrom JO (i en }ift signification in tens 

CoNSEquENTLY, if any figure piaccy leaves^, the increase of I, or .9 times 

- . ^ , ^ J r i^« valucy in,rm7igfrQm . the place of units 

for instance ^ be removed from ^^ ^^^^ ^^.^^^^ 

units place and divided by 9, it * 4 removed from units place by a cypher 
will leave a remainder of 4 ; the w 40, nvMch divided by 9 leaves 4 (4i times 

same of any other 1 figure, re- *! *i ""^ . z , *_ .' ^^ .t- a j- 

^ T o » J 5 xpmoutd ky a rcyphcr ts 60 v^tck dt* 

moved and divided by 9 it will ^i^ed by 9 leaves a remainder of 6 ; or 600 

leave a remainder of itself, divided by 9 stilLf he remainder ijs Ot/thcre' 

and that only. ^ nainderali»ays begifi the same figure what ^ 

r^ .c XX ever may be jAc,Pla^c of Uj removal if divid' 

Therefore, if any tt num- ^^ , g^^ ^ 

bcr be divided by 9 ; or, the fig- ^^ Thusj 5683 divided by 9 the remainder 
ures which express that number is 4 ; let the figures which express the num- 

be added together and the sum t'C '^^^^ ^' f.'^%i''^fV'-^ '? ^ %l^ .^"f' 
^. 8 w 19 qnd 3 is 22, which number f 22J dt' 

of them divided by 9, the re- •yidf^dby 9 leaves a remainder of 4, the same 
maihdors will be equal. as when the number 568^ was divided by 9. 

These properties of the figure 9 belong to none other of the Digits, ex- 
cepting to the figure 3, and this figure (3) possesses them in consequence 
only of being an even part of 9. 

i> 



r^ 
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txactly^ nlnf, neglect it, and begin again ; 3 tot 9 is twelve y agaio,drop the sum 
(tweivt) and add the figures (12) which would express it, 1 to 2 is 3 and 4 
is 7, which sum (7) is the remainder alter the last addition, or the thing 
sought, and is the remaittder that would be left after dividing the sum 576394 
b7 9. 

Tdprov^ Multiplication. 

Cast the 9's out of the Multifilicand by the foregoing method, and mark 
down the remainder ; cast the 9'soUt of the MutUfiUer^ mark the remainder 
then multiply the remainder first obtained by this last remainder, and cast 
the 9*soutof the^rodttc/ ;also, cast the 9*s eut of the anawef or product Of 
the Multiplicand and Multiplier, then if these two last remainders corres-* 
pond, the work is supposed to be right* 

Examples* 

^ Let7 6 5 3 2 be Multiplied by 65. 

Cast out the 9^s from 7 6 5 3 d Remainder 5 ? Remainders multipfi- 
-' from 6 5 Remainder 2 y ed together. 

Ill I J- * . I I, mi I I i>n; 

3 8 2 6 5 10 9's from Id Rein. I f Correspon- 
4 5 9 18 12 < ding with 

' (^ each other. 

9^soutof4 9 7 4 4 6 3 Remainder 1 

There is nothing more easy than proving Multiplication by this methoa. 
, so soon as the Scholar shall have given it such attention, as to make it a little 
familiar. 

NoiTB. SiioulD the Multiplier or Multiplicand, either or both, be less 
than 9, they are to be taken as the remainders. 

TfiB e}|^amples which follow are to be wrought and proved according t© 
the illustrations already given. 

4. Multiply 6 2 3 7 5 Proof. 

Ay '8 4 



US ^.0 

5' 2 3 9 5 a Product, 



5. Mult 3 
By 




8 
2 



Product i 88' |81^. 






'X' 



'^%'/'iwl 



c 



^ 
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6. Wb At b the product of U356 muIUpUed by 648 ? Am. 9308686. 



'nn 



Anre^ 



fmi\ ^/K 

0. 
7. What i» the product 6f 9^95$ mwlt^tted by »?OAJ .4>M.8irr9 3©a4. 




J/5-9X j 

%. Multlply*3 ♦ « 2 3 a I > Product, ^340$«5MSe4. 
By 9 6 4. 8 4 > 




/nil)' ' 






i 




i 



^'^ 



V 
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Contractions and P'arietics in Mutiiplication. 



Any iiumber which may be produced by the multiplication of two or more 
numbers, is called a comfioHte number. Thus 15 which arises from the mul- 
tiplication of 5 and 3 (3 times 5 is 15) is a composite number ; and these 
numbers, 5 and 3 are called Comfionent parts. Therefore, 

1. If the MuttifiUer be a Comfiosite number ; Multiply first by one of the 
component parts, and that product by the other ; the last product will be the 
answer sought. 

- * Examples, 

1. Multiply 6 7 by I 5. 
Operation. 
6 7 

5 one of the component parts. 



3 3 5 

3 the other component part. 



10 5 Product of 67 multiplied ty 15. 

Multiply 367 by 48 Product, 17616. 
Operation. 








Consider firsts what two numbers multi- 
plied together will produce 48 ; that is, what 
are the component pahs of 48 ? Answer, 6 
and 8 (6 times 8 is 48) therefore, multiply 
367 first by one of the component parts, and 
the product thence arising by the other ; 
.^he last product will be the answei' sought. 



i. Mult.^ 583 by 56. Pto.<. 3^648: 
Operation. 



4. Mult. 10«6by 7$. Prad. 7il92 

GpERATtON. 






r,"*^ u^ 






2. " When there are eyfihera on the right hand of either the MultifiUcand or 

« Multiplier^ or bothj neglect those cyphers ; then place the significant figures 

"under one another, and multiply by them only ; add them together, as be- 

« for« directed, and place to the right hand as many cyphers as there are 

^^ Jn both the factors. 
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1. Multiply 65 43(Jbj 5 200. % 

Operation. 

6 5 4 3 Here in the multiplication of 65450 bf 

\ ' 5 2 5200, the cyphers are.seen neglected, and 

regard paid only to the significant fig- 

/J^ 9f 6 ^ ^ «res. To the product are prefixed 3 cy- 

9 J It / ^ phers ; equal to the number of cyphers 

^7jM\, V v^ neglected in the factors. 

*^3 4\)236000 

2. Mult. 3 6 5 6 .3. MuJt. 78000 by 600. 

By 7 3 /'rorfttc/, 46S00OOO. 

' J^tffd: 2 6* 6 4 $ '0 ' 



3. l^hen there arecyfihevM between the ngnificant Jiguren qf the Multi/ilier ; 
omit she cyphers, and multiply by the significant figures only, placing the 
first figure of each product directly under the figure by which you multiply, 
and adding the products together the kum of them will be the product of the 
given numbers. 

ExAMPtES. I 

l.MuIt. 154326 by 3007. 
Operation. 

15 4 3 2 6 In this example the cyphers in the multiplier 

3 7 are neglected, and 154326 multiplied only by 7 

■ and by 3, taking, care to place the first figure in 

10 8 2 8 2 each product directly under the figure from 

4 6 2 9 7 8 which it was obtained. 



464058282 



./ oiri 



2. 
3 4 5 7 
3 2 



I 

10 4 4 14 



r 
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/ 



3. 
« 9 r 6 8 5 
4 O 3 



i^n'^'A 






I I 



'1 ' 



I •. ( I 



19592209305500 

4. Whtnthe MultipEertB 9, 99, or any number of 9*«; annex lis many cy- 
phers to the Multiplicandi and Jrom the number thus produced lubtractthf 
multiplicand) the remainder \irin be the product. 



I. Mult. 6547 by 999, 
Operation. 
6 5 4 7 
6 5 4 7 



6 5 4 4 5 3 



Examples. 



Write: down the Multiplicand) place as many 
cyphers to the right hand as there are 9*s in the 
multiplier for a rmnuend^ underneath write agaior 
the multiplicand for a aubtrahendf subtract, and 
the remainder is the product of 6547 multiplied 
by 999, 



6473 > Product, 640827 
993 






3. 

7021 
99 



gnu 

WW 



Prod. 695079 



4. 
5 3 8 



4 .9 7 6? 
9 9 9 95. 



Prod. 53844375024 
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Supplement to ^iBuItipltCatt^n. 



QUESTIONS. 

\.WnAr h Simple MidtitUication ? ^ V 

2. Ho If many numbers are required to fierform thatofieratum f 

3. CoLLEcvtivEir^ or together^ what are the given numbers called f^ 

4. SEPARAtELTi wktU dre they called / * 

5. WHAria the reAdt^ or number sought^ called ? 

6. Iv what order must the given numbers be placed for multiplication? 

7. HoHTdo you proceed when the Multiplier is leee than 12 ^ 

8. fVHSNthe multiplier exceeds l^^what is the method of procedure ? 

9. lVaA*t is a composite nutnber? 

10. What is to be understood by the Component pirts of any number ? 

1 1 . How do you proceed when the midtiplier is a composite number ? 

12. JVhbn tfiere are cyphers on the right hand of the multiplier^ multiplicandy 
^ther or both^ what is to be done ? 

13. Wees there are cyphers between the significant figures qfthe multiplier^ 

how are they to be treated ? ' 

1 4. Whev the multiplier consists of9*s how may the operation be contracted t 

1 5. How is multipHcati^ proved ? 

"16. Br what method do you proceed in casting out the 9's/rom any number 
1 7. Ho wis multiplication proved by casting out the 9's ? 
I «. Of what use i^ Multiplication ? 



EXERCISES. 



1. What sura of money must 
I be divided between 27 men so 
that each may receive 115 dol- 
liars I Ms,S\Q5. 



W 



d^^ 






10^ 



KorE. The Scholar's business 
in all questions for Arithmetical 
operations, is wholly with the 
numbers given ; these are never 
Icsa than two ; they may.be more % 
and these numbers 9 w one way or 
another, are always to be, made Use 
of to find the answer. Tothese^ 
therefore) he must direct ^s at« 
testion, and carefully consider 
what is proposed by the question^ 
to be known. 






/ . 




r 
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2. An army of 40700 laenhaviitg 
plundered a city, took 30 much moiv 
ey, that when it was shared among 
them, each man received 46 doHtwss 
what was the sum of money taken ? 
An9. 492200 






3^ TttjEWS were 175 naen 'employed 
*to finish ti piece of -werk, 'for which 
each man was to receive 13 dollars; 
^wl»i4id-they all receive ? 

Ans, 2275. 






4. There is a certain Town which 
contains 1^5 hoxiijss, eaeh house two 
families<, 8in^ (tmoh family 6 Inhabi- 
tants j^Ijjow many are the Inhabitants 
of that town.' Ans, 1^40. 



5. If a man eai«n '-1 doH^Ps/irr 
•.«;e«e^, how mitcti ^iUheiearriiii s 
,y.efi^r4, th€;i:e Ueing 3.2 .weeiksrina 
year ? Aub, 520 dMlavA* 







iJ^JfO 






e<**> 



^fii-n^y^ 



iX"-** 






6/lto'vir mwch wlieat wilt 36 m^en 
.thra^.in 37 days', at "5 /bushels /icj» 
(ifa^jeach man'? ^/i*. (5560 '^wo^/^e/*. 






T.-Vf the price of wheat be I dollar 
yier biHhel^ *affd 4 ^busheh of -wheat 
make 1 barrel of -lour, what wilt be 
the price of 175 barrels of flour? 
Ana, 700 dollars. 

Joo' 



1>. 



7 ~7 
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Stk-PEB DiYifiidi^ teaciieB) havingtwo numbers given oftlve same denom- 
ination to find how maioy times one of tiie giv^n numbers contains the otiier. 
Thus, it maj bt required to knoif how manf times 3 1 contains 7 ; .the an- 
8W^ is 3 tim^es. The larger number (2 l)or number to be divided, is called 
the Dividend ; the less number (7) or number to divide by, is called^ ^he /)<- 
visor / and the ans-Wer obtained, (3) the Quatienti 

AF<rEK the operation, should there be any thing left of the Dividend, it is 
oafled the Memainder. This part, however, is uncertain ; sofmetimes there 
is no remainder. When it does happen it will alwavs be less than the di- 
visor, if the work be right, and of the same name with the dividend. 

RULE. 

1 . << Assume as many figures on the left hand of the dividend as contain^ 
^ the divisor once or oftener ; find how many times they contain it, and place 

• « the answer as the highest figure of the quotient. 

2. '^'MuLTiPtT the divisor by ^he figure you have found) and place the 
**> product under that part of the dividend from which it was obtained. 

3. " Subtract the product from the figures above it. 

4. ^' Bring down the next figure of the dividend to the remainder, and di- 
^^ vide the number it makes up as before.'' 

When you have brought down a figure to the remainder, if the number it 
makes up, be still less than the divisor, a cypher must be placed in the quo- 
tient, and another figure brought down. 

Examples. 
I.Divide 127 by 5. 

Divisor, Dividend, QuoCienf. The parts in Division are to stand 

5) 1 2 J(2 5 thus,thedividendin the middle, the 

10' divisor on the left hand, the quotient 

— — — — . on the right, with a half parenthesis 

2 7 separating them from the dividend* 
2 5 

2 Remainder. 
Proceed in this operation thus,— -It being evidenfthat the divisor (5) can- 
not be contained in the first figure (1) pf.the dividend, therefore, assume the 
twofirst figures (12) and enquire how often 5 is co;itaiiied in 12, finding k to 
be 2 times, place 2 in the .quoUent,'and multiply the divisor by it, saying 2 
times 5 is 10, and place the sum (10) directly under 12 in theividend. Sub- 
tract 10 from 12, and to the remainder (2^ bring down the next figure (7) at 
the right hand, making with the remainder (2) 27. Agidn enquire how ma- 
ny times 5 in 27-; 5 times, place 5 in the quotient, multiply the divisor, (5) 
by tills last quotient figure (5) saying, 5 times 5 is 25, place the sum (25) un- 
der 27, subtract and the work is done. Hence it appears that 127 contains, 
5, 25 times with a remainder^qf 2, wl^ich.was left after the last subtraction. 

This Rule, perhaps at first, will appear intricate to the young Student al- 
though it is attended with no. difficulty. His .lis^bility to errors willchiefljf 
arise from the cAversity of proceedings. To assist his recollection, let him 
notice, that f 1 i^i^^^^ how many times &c. 

j 2. Multiply; 
TJxe steps of division are four V^-S^b^^^^ct. 

L4.'Bringdo<vn. 
E 



fN 



"vugn, 11^ iMWflv iitwi appose a greater number of 
This at first may occasion some perplexity, but the at 
pi-actiee will gtinerally hit on iheright number. 

2. Let it be required to divide 7ai2 by 52. 
'^ Ofera^on. 

^""'T; f f ^"^'^i."^"""'^'- •• I^thisoperatioi 
5^.2) 7 1 .2 ( 1 3 4 •: toh-acethest6psc 

ing them partictili 



5 2- 






1 8 


1 




1 5 


6 




S 


5 


2 


2 





8 



4 4 Remaind§r* 

Pkoojt. 
Division may be proved by Mitltip 

Rule. 
"Multiply the Divisor and Quotient together, x 

The Quotient was 1.4^ > J'^^^^^^ ^^-^^- 
1 he Divisor 52^ Multiply them together. 

* 268 

670 » 

44 Remainrlpf ^Af\f^A 
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3. Divide 17354 by 86;. 

Operation. Proof. 

J^ivisor, Dividend, Quotient, 9's out o^ (Divis,) 86 Rem, 5> Multiplied to- 
8 6)1 r 3 5 4(2 i .-,_— (^^l^o^J 201 Refn^ Sy • gether. 

17 3.. '^ f. 

15 



15 4 Remainder^ ^ Chadded. 

8 6 ^^' t-^-: 

9's out of 83 RcmSi\ Agreeing 

6 8 Rem, * 9*s out of (Divid,) If 3^4 Rem,2 \ together. 

4. Divide 153598 by 29. Quotient j 5296. Rem,\^- 

Operation. /^ a >i- ft^ 



5. Divide 301 U by 63. Quotient. 47* 



J4 



f%: 
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6, D;y?pE 97493? by 365. Quotient^ 2671 . Reminder' If, 




7. Divide 3228242 dollars equally among 563 men ; how many dollars 
Kiust eiach tnan r^ceive^?, ^ , Ms, 5734* 






- ' ' J fc quoueiK wui men sncw now 

yy^'y many dollars each roan must 



From a yieyr of the question 
it is evident) that the dollars 
must be divided into as many 
parts as there are men to re- 
ceive them ; consequently, the 
number of dollars must be 
made the dividend^ and the 
number of men the divisor ; the 
quotient will then shew how 
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f . Uqw ijwoy i\mn Horn 198M9361? contain 3215 ? ygn*. 3aQJ>8^ <««»«. 

€Tfo 

I'd 036 



160/^ 

\ # ♦ • 

Contractions and Farietie^ in Division. ' . 

I. TF/ien M(? Divisor does not exceed 12 ; the operation may be performed 
without setting down any figures excepting the quotient, by carrying the com- 
putation in the mind. The units which would remain after subtracting the 
product of the quotient figure and the divisor from the figures assumed of 
the dividend, must be accounted so many tena^ and be supposed to stand at 
the left hand of the next figure in the dividend, then consider again how often 
the divisor may be had in the sum of them. * Proceed in this way till all the 
figures in the dividend have been divided. This is called short division. 

Examples, 
•>','■ 
4f. Divide 732 by Z 
Opeeation. . 

'' 3 ) 7' 3 % ( ^^ '^ Here I say, fecfw often 3 in 7 ; knowing^ 

, ;, it to be 2 times, I place ? in th« i^uoticnt, 

thcnrconsidering that the quotient figure 
' . ,(?) Apd the divisor (fi) multiplied together 

V Vouldbe 6, and that this product (6) sub- 

"tracted from 7, inihe dividend, would leave 1, I then consider this remainder 
.(1> as standing at the left hand of the next figure (3) of the dividend which 
•tftgether make 13, I now say, how many. times 3 in x3— 4 times, therefore, 
I place 4 in the quotient which multiplied into the divisor (3) woutd be 12, 
and i;^ stibtracteijl froro IS would leave l, which considered as standing at 
tie left Kaiwi of the next or l^st figure (2) of the dividend would make JS, a- 
g^in how many times (3) in 12-^4 times, — I then i)lace 4 in the quotient, 
which mQltipUed into the divisor (3) is 12, this product (1^) I consider as. 
subtracted from 12, 1 find there will be no remainder, and the work is done. 
NoTj:. The quotient may st^nd as it is seen in the example, or it. may be 
placed under the dividend, thu?> . 

... 3) 7 3 2 



2 4 '^ 
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2. Divide 37426 by 7. . 
Operation. 

7)37426 



Quotient 5 3 4 6 Rem. 4, 



• Hbre'I say, hotr often 7 in 37 ? 5 
times and 2 remain, then, how often 
7 in 24 ? 3 Limes, and 3 remain ; how 
dft^:7;in ^2 ? 4 tUne^ and 4 remain, 
lastly ho\r:oftc|i 7 in 46 ? ^ times and 
4 remainc^ 



S. Divide 12363 by 5. Quot. 2472. i?tfm. $ 
Divide 602571 by 8 Quot.7S3n. Xfm. t 



« -« # 



11. When there are cyjiheraat the right hand of the Divisor^ cut them off 
aiso, cut off^an equal number of figures from the right hand of the dividend 
and place these, figures at the right hand of the remainder. 



EXAMPLES, 



1. Divide 6203916, by 5700. 

OPERATION. 

57 I 00) 62039 J 46 (1088. 
57 . . . ' 



503 
456 

.479^ 
*456 



s 



2346 Rern, 



Here are two cyphers on the right 
hand of the divisor, which I cut off ; 
also, I cutoff two figures (46) from 
the dividend, and to the right band of 
the remainder after the last division 
(23) I place the figures cut off from: 
the dividend (46) which make the- 
whole remainder 2346. \^ 

' '-.Si 



^ -" -It .— - -^ 
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2. Divide 379432 by 6500. Qmt, SB. fiem'. 2433. 
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6^l£ 



lf^?3^ ''^i^'t^^^^cU^4<€^ 



f » 



3, Divide 376450372 1 by 830O0. QuQt. 33307. Rem. 2273K 

xss 



f % • 



til. tVhen the divisor is 10,100, lOOOj or* X^nffithafiy number of cyfihers an- 
fiexedy cut off as many figures on the right hand of the dividend as there are 
cyphers in the divisor ; the figure* which remain of the dividend compoie 
the quotient^ those cut off, the remainder. 



1. Divide 157^ by 10. 
Operation. 
1 I 0)1 5 7 I 6 



2, Divide 3217 by 100. 

Opekation. 



Examples. 

> «» 

Here we 4iave one cypher in the divi- 
sor ; therefore, cut off one figure'.(6) from 
the dividend; what remains, (157) is the 
quotient and the figure cur off (6) the re* 
mainder. 



Quot. Rem. 
1 I ) 3 2 I 1 7 



» • 
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SUI*PLEMENt to ^t1jfj9[lOn» 



QUESTIONS. : _ 

\.WHA*ti8 SimfiU iDiviaion ? 

2i How many numb era must there ie gitiefi to {ierform that operation ? 

3. What are tht givtnnumbera called ? ' \ 

4. How are they to stand for division f ' ' 

5. How many ste/ia are thet^e iri Division f 

6. WHA^is the first ? the second ? the third ? thefowrth ? 

7. WHAt is the result or dnswer called J? 

S. /j? there dny other ^ 6r ilricertuin pdrtfiertaimrtg i6 Dtvision f What ia it 

called ? 
9. Of what name or kind is the Remainder ?. .. 
10. PFffAT* is ahort division f '"' r- 

!!• H'^'jiEif there anf cyfiHera at the right hand of the DMaory tohatia fo be 

done ? 
X^l, WitArdo you do with figurea ciit off from the Dividend when there are 

cyjihera cut off from the fiiviaor ? 
13. When the Divisor is 10, 100, or 1 ftfithatiy number ofcy/ihers annexed f 

how may the ofieration be contracted ? ' ' ' . 
\^, How many ways may di-oision be firovai ? ., ^ ^ 

15. How is Division fir oved by Multi/ilication ? 

16. How may Division be fir oved by casting out the 9*a ? 
\7. Of WHAt uaeia Division? , 

EXERClSESr. 

I. SuppasE an Estate of S6583 dol- .2. An army of 15000 p[ien,lMttdbg 
lars to berikid^d among 13 sons, bow -^landerpd a city, took 2625000 dol- 
muQh ^oyJcleach one receiye ? lar« : what was each man's share ? 

Ms. 2814 dollars . -Ana. 175 dolUrtt, 



4^ 



d^t^* 



'*n 




i2^ 



fcihn... „A^--.- 



Sici-. I. 4. 
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3. A certain mtmVtr of men w«fe 
<con<:erned in the payment of 18950 
-iloHars, and each man p^d 2jf dol- 
htn, what was the niunber of men ? 



4. |y r4l3 egfs be packedin 34 
casks, how many in a cask ? 
wd(M. 218. 




5. A farm of sris acres h let for 
1125 dollars, how much does it pay 
2>€r acre ? Ank. 4 fHoiiarM, 



syshi'K sl^ ^-^^^ ^H^ 



6. A field of 27 acres produces 
id7S bushels of w]ieat ; how much 
is Chat per acre ? An9. 25 bu^kelu 

6" ^^4^. 



(3^ 



7. Supposing a man's uicome to 8. What number musti multiply 

be 2555 dollars a year : how much by 13, that the product may be 871 ? 

is that per day, there being 365 An^. 67, ., 
days ia a y«iar ? ; -Ann. 7 dollt^rB, 





t 



42 COMPOUND ADDITION. Sect. 1. 6 

§ 5. Coittjpounb ^titrfttom 



Compound Al>piTio^ is the adding of numbers, which consist of articlw 
of different valuer, as pounds, shillings, pence, and farthings, cMtddiff'erane 
denominations ; the operation^ are to be regulated by the value of the articlet 
lyhich must be learned from fhe Tables. 

RuLfe ton CoMPQUKD Addition. 

1. Place the numbers so that those of the same denomination may stand 
flirectly under each other* 

2. Add the first column or denomination together, and carry for that num- 
ber which it takes of the same denomination to make 1 of the next high^^;. 
Proceed in this manner with all the columns, till you come to the last, which 
must be added as in Simple Addition. 

1. Of Money. 



TABLfc. 

4 Farthings jr. "I .. f Penny, tHArked rf. 

12 Pence I make one < Shilling, *. 

30 Shillings J (_ Pound, £. 



Examples. 

1. What is the sum of £6\ 17«. srf. ^^1^ 3*. fiflT. and ef 

£S 16*. llcf. when added together? 



OPERATI 


ON. 

d " 


16 
13 


17 


5 
8 


5 


16 


11 






•^ 


SO 


.l« 






/ 



t 






• Those numbers of the same denomination 
placed under each otherj as the rule directs. 



I BEGIN with the right hand column or that of pence, and having added it, 
find the sum of the numbers therein contained to be 24 ; now as 12 of this 
denomination make one of the next higher, or in other words, 12 pence make 
one shilling, therefore in this, or in the column of pence I must carry for 12 ; 
1 now enquire how often 12 is contained in 24, the sum of the first column or 
that of pence ; knowing it to be 2 times and nothing over, I set down un- 
der the column of pence, and carry 2 to that of shillings, to be added in,to 
the second column, saying 2 I caiTy to 6 is 8«pd 3 is 11 and 7 is 18 and 
10 to 18 is 28 and 10 again is 38 (for so each figure in tens place must be 
reckoned, 1 in that place being equal in value to 10 units.) Now as 20 shillings 
TTialvC one pound, ther.efore, in the column of shillings, I carry for 20 ; I then 
enquire, how often 20 in.*38 ? once, and 18 remains, therefore,! set down di- 
rectly under the column of .sliillinp:s 18, what 38 'contains more than 20, and 
for the even 20 carry one to povmds or the last column, which is to be added 
after the manner of Simple Addition. 

Note. The method of proof for compound addition is the same as that of 
simple addition. ^ - 



SicT. I. 5. COMPOUND ADDITION 4? 

2 3 

jf . s, d. qr. " j^. s. d, qt\ 

1 8 4 M 1 3 7 115 6 2 

26153^^0 5 7 4 • 

8 1 7 ^ 6 8 3 2 1 

— i-— ~ ;? . ' 7.05 3 

^i- l-io -0.. ^5^^-^ -<r-i 

4. SvippoMng tf man goes %, journey, and on the first day 

1802 May 14, Pays for a dhiner *......^, I 6 

— — — for oau ft>r bis horse- • • - 6 

— ..-«• for sling - ^ ^ . - . - - • O * 1 2 . 

15 . for supper and lodging •- 2 

— — — for hol*se keeping --i^-O 1 10 

— — — for bitters -----0 1 6^ 

. — for breakfast O 2 Q 

— — — to the barber for dressing • 1 6 
«•———- for dinnn^r again and other 

refreshment 3 5 v 

■ II I ■* * I ■ ■ 

What were the gentlenian*s cjcpcnccs ? ^ i^A . 0^ j^ '^r^ 

5. Supppose I am indebted jC* '* ^• 

To A. Thirty two /loundSf fourteen shilHngs and ten fienceJp^" f*f ^ ' 
'^B. Fwty one pounds f nxshilUngBy and oight fience^ -jb I ^^ *" ^ 
— G. Seventy Jive pounds^ eight ahUlingi. _ ^ VS^ D "" P 
— 4D« Three poundBy and nine pence ^ CI "* "'M ' 

How much is the debt I ^^^1^% ^jO^ 3 

6. A MAN pnrchases cattle ; one yoke of oxen for ^« 14 11 6 ; four cows 
for 1^. 18 19 7 ; at) d other stock to the amount of £*2i 5 ; what was the 
amount of the cattle purchased I ^ Jm, £. 54 16. / 

V 'f '^ , 






r 




CQMPOU^fD ADiilTJON. S»ci. I. S, 

« 

2. Oy Troy WeighTv 



By Tfoy weight awe weighed gold^ silver, iewcl*,. ele€tuaries;an4 liquo^s^ 

TABLE. 
24 Grains gra. 1 f I^enny weight marked pwt. 

20 Penny vreight > make one -I 0;unce 
12 Qiin,q.c^s . J I Pound 

Examples. 



oz. 



ft. oz. jwtft* fi:*. 

r 4 * 3 4. BmcAuwi ?4 grains malw;^ 

3 9 7 Jl 6, pennyweight, you carry one to 

2 8 . Q 5 the pennyweight column for ev-i 

7 3 ^ 2 crj^ ^4 in tJi^; turn of the colutfin 

I 1 I I, .. . — ■ ■ ■ " . — -«-^^ ol graUiA : because 20 penny-. 

(00 * i j -*-- -7— • 3' weighs j»»ke 1 ounce, you carry 

7 , ■ ,. — ' It ^ , _^'^, r-JU. foiv a0.in pennyweights, and be- 

^(1 — ^, -* \4A ^ %$ cause, 12 ounces make I pound 

. ^,y. ■■' ,. I.. .1 . IMA It/ r.rv ..I ■". I' ypUw cacry for 12 in the ounces. 

'^U¥A- § $' -^ V ** % jhis is called carrying accor-' 

WU^ '^ I i " / ^-^ ding to /the value of the higheir 



2. 



ft. 

16 1 

6 

2 8 

1 •■ -■ 


oz. 

7 

5 



3. 


pwts. 
19 
6 
1 * 

. 7 


ik. 


oz. pwts. 

7 ^ 14 

2 

1 1 1 3 

10 12 


grs. 
2 5 
6 

7 


1 C|f 








-73 



Note. The fineness of gold is tried by fire — and is reckoned in caratsy by 
which is understood the 24th part of any quantity ; if it lose nothing in the 
tiial, it is said to be 24 carats fine ; if it iose 2 carats, it is then 22 carats fine, 
wkich is the standard for gold. 

. Silver which abides the fire without Iosb is said to be 12 ounces fine. 
The standard for silver coin is U oz. 2 pwts. of fine silver, and 18 pwts. of 
ropper melted together. 
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3- Or AvaiBirui^is Weight. 

By Avoirdupoia weight are weighed all things of a coarse and drossy nsture, 
^s tea, sugar, bread, flower, tallow, hajif loaih^r, ^nd ^11 lands of meUiSi except 
cold and iiilver. 

TABLE. 

/'Ounce, ' marJUedf oar* 

Pound, ^— M. 

^makQ one< [ Charter of a hundred-weight^^r^ 

lOo weight,, or 1 12 Dound, cwt. 

^T«n, — — 21 



1.6 Drams drs 
16 Ounces 
28 Pounds 
4 Quarters f 

?0 Hundred wctght J 



I 



r. 
1 d 6 

9 

2- 



cwt. 

3 

1 7 

8 

S 



1. 

jr. 

2 



3 



It. 
2 5 
2 3 

7 
r 6 



oz. 

1 1 

7 
2 
5 



dr. 

8 

* .6 

"■ S 

T r 



10% -n - 0-^6 '10 



-\k 



1-18-1^" 6 



XCX -i3 - C r Jif - iC -M 



\ 



T. 
1 

■ 7<-. 



twt. 

3 

2 

7 



jr. 
2 
3. 




2 5 

1 4 

6 



4- 
1 1 

5 

6 



8 

6 

I 5 

4 



KbTE. « 1^5 Thoy Ounces are pretisdy equd to ro^Avoti'dupoisCfunces, 
and 175 Troy pounds are equal to 144 Avoirdupois. 1 fc Troyc::::5760\taixis.J 
md 1 ft AvQirdupoiszr7O0O grains." \ 



/ 



/ 
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,J 




4. Or Time. 
TABLE. 


■ -. .. 


60 Seconds 


». 


-) 


'Minute, marked. 


in. 


60 Minute: 


I 






'Hour> 


" hn 


• . 34 Hoifrs 
.7 Days ■ 






> make one < 


Day, 
Week, 


d. 


4 Weeks 








Month, 


mo. ^\ \ 


' 13 Months 


Id. «• Ih.^ 


1 


♦Julian yeari) 


^ ^^ 






EXAMPLSS. 




Y. 


mo. 


w. i/., A, m. 


9. '^ 


16, J 


L 


3 6 2 a .. ,5 7 


4 3 


.2 8 


7 


2 5 16^8 


3 2 


3 9 


6 


1 3 X 7 3 8 


1 1 


8 7 


4 


114 15 


1 7 


rt% - 


3> 


-a -Ji- 0-19 


-43 ■ 


^\S5- 


5-- 


' - M - - i^ 


- P 


11% - 


3 - 


-li -c - /9 


-H 


r. 


m. 


2. 


9, 


8 9 1 


1 


3 6 2 2 4 5 


S 6 


3 6 10 


2 5 6 5 5 


4 4 


8 7 


2 


1 11 2 2 


3 3 


3 6 


4 


3 3 5 8 


7 



%5c - 4" !h-4:''%i -n -0 

The number of days in each Calendar month njay be r^embei'ed by the 
following verse. ^ • . ; 

TuiRfr days hath Se/iiember^ Aprils June and JVbvSmber : 
Februarifi twenty -eight alone ; all the refit havB-thirty'Kiire, ' 

^« *The civil Solar year of ufisr^djaya being short of the true by 5h, 48m. 
575. occasioned the beginning of the year to run forward tho' the season near- 
ly-one day in four years j on this account Julius Cscsar ordained that one day 
should be added to February, ev^ry fourth year, by causing the 24th day to be 
reckoned twice ; and because this 24th day was the sixth (sextillis) before the 
kalends of March, there were, in thii^ year, two of these sexiiles, which gave 
the n^mc of Bissextile to thi^ year, which being thus corrected, was, from 
:henQp, called the Julian year^. 



s 



Sect. 1.5. COMPOUND ADDITION. 

5. Of Motiow. 



<r 



€0 Seconds 
eo MiDutes 

13 Signs, or 360d«:« • 
frees J 



TABLE. 



) rPrime minnte, nunrktd " ' 

\ , Degree • 

^ make one <1 Sign - . • 

' \ • ' C 1 he whole great circle • 

t.( of the Zodiac. 

Example. " ■ ' ' '"' " 



2 5 17 18 

17 4 9 5 6 

6 ^5 2 4 

10 17 16 



9 . 8 5 5 4 4 

I 2 6 4 4 5 5 

8 18 3 6 12 

1 9 3 3 2 ^ 



.6. Or .Cloth Measurx.. 

TABLE. 



S iBches, one fifth in, • 

4 Nails, or 9 inches 

-4 Quarters of a yard^ or 36 inches 

3 Quarters of a yard, or 27 rnches 

5 Quarters of a yard, or 45 inches 

6 Quarters of a yard, or 54 inches 

4 Quarters, 1 inch and one fifth) or 
37 inches and one fifth 

3 Quarters and two tlurds 



"Nail, marked na 

Quarter of a yard, gr. 



smake one< 



Yard, 

EU-Flemish, 
EII-English, 
Ell-French, 

Ell-Scotch, 

^Spanish Var. 



yd. 
£. Fl. 
E. E, 
E.Er. 

E. Sc' 



Examples. 



1. 

Yds. 
6 14 
3 6 
7 
^ 1 
1 5 



3 
1 

2 
3 



«. 

3 

2 

1 



2 



.£. £'. 

1 9 

5 6 

> 7 

;.6 3 

1 8 



gr. 

3 

1 

2 



2' 



It. 
2 
3 
2 
1 







16 5 ' X - 






z^^.- %- 



c 
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7. Or Lowe MsABtTRE. 

Bt Long Measure ate measured <ltstatices, or any thing where length is 
eonsidore^ vithout reganl.<^> breadth. 

■ TABLE. 



3 Barley conw far. ** 
i^ Inches 

3 Feet - ' 

sfTards, or 16-^ feet 
40 Poles 

€ Furlohgs 

4^9^ Statute miletntftr/y 
369 Degrees 


* make one "^ 


"inchi pufked in. 
Foot, ft: 
Yurd, ifd. 
Rod, Perch, or Folct/iol. 
Furlong, fur. 
Mile, miie. 

C D<gt|ee of a 

I great Circle 

5 A great Circle deg. 
^ J of the Earth. 


\ - 


Examples 


• --■ •■• ~ -•- ; 


^^' fm, fur. 
16 8 5 7 7 


1. 

fioL 
2 6 


ft. in: bar. 

15 11 2 


1 2 4 V5 3 6 


1 8 


7 6 1 


7 ? 3 6 I 


7 


& 1 


4 7 3 


6 


3 2 1 



jn 


■16-1 ' 


.■M:r 


^ 


' 6 


-/ ■ 


. 10^- 


iH'l. - 


2,1 ♦*■ 


'k 


- (f 


-V 



■Jf/-i6'i 'ii '\i> - f- I 



:2. 



■DcS' 


fflt'. 


/«r. 


Ao/. 


. A 


»>. 


13 


5 '6 


5 


- 1 3 


8 


1 


4 9 


1 8 


1 


.2 7 


1 6 


2 


2 6 7 


1 2 


3^ 


1 6 


9 





2 9 


8 . 


•'0 


5.- 


3 


I 



^ ... 






3?^- tU'4 -y^ '0 '-4 



■n 



,. ,.^*rw. J . . *ii-!2au 



«,.:krtf^...-'^Siij 
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8. Of Land or S(^UA!t£ Mj^asure. 

By Square Measure ate measured all things that hare length and breadth. 

TABLE. 



144 Inches 

9. Feet 
30-J- Yards, or > 
2721 Feet 5 
40 Poles 

4 Roods, or 160 Rods,? 
or 4840 yards 5 
640 Acres 



.1 



rSquare footj 
i -..^^Yard. 



v>.make one^ — ..Poie 



E 



Rood. 
Acre. 
Mile. 



Acres. 
3 7 6 
5 6 8 

2 4 7 



rood. 
3 
1 
2 



Example. 

jfiol. 

3 6 

2 7 

3 5 



9 8 

5 8 

6 1 



tn. 
2 1 
7 6 

2 4 



1193 - 1 " I - i: -77 



21^ - 



- ,3f - X 



ICC 



"^ 9. Or SoLiB Measure. 

Bt Solid Measure are metisured all things that have length, breadth, and 
thickness. '" '• 

TABLE. 

iris inches ") fFoot. 

27 Feet 

40 Feet of round timber, 
50 feet of hewn timber' 



128 Solid feet, i. e. 8 in length ? | 



I (Yard. 

ber S }»?'**'* '"H ^**'* ^^ Load. 



4 in breadth, & 4 in height 



Examples. 



1. 



Torn 
6 5 
1 9 
3 6 
5 7 



3 7 

2 6 
1 7 

3 8 



-3^-2 9 

12 7 

5 4 

6 



'Cord. 

3 9 

3 

1 8 

2 9 



Cord of Woo*. 



2. 

1 1 8 
5 6 

7 2 

8 6 



tn. 

2 1 
4 3' 7. 
6 Sj. ^^ 

1 2^4 






iy 'it^f^j^a -7; - sn 



r 



V 
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Sect. I. 5. 



10. Of WiiTE Measure. 

By Wine Measure are measured Rum, Brandy, Perry, Cyder, Mead 
Vinegfar, and Oil. / 

TABLE. 



2 Pints /U» 


• 




"Quart, marked 


gts. 


4 Quarts 






Gallon) 


gal. 


10 Gallons 






Anchor of Brandy, 


anc. 


18 Gallons 






Runlet, 


run. 


<31| Gallons 


>makeone<; 


Half a hogshead, 


\hhd. 


42 Gallons 






Tieice, 


Her, 


63 Gallons 






Hogshead, 


hhd. 


2 Hogsheads 






Pipe or Butt, P 


ovB. 


3 Pipes 


, 




^Inn, 


T. 




ExAMPtZ. 






Hhii 


I. 

gal. 


ftS. flt9. 




3 9 


5 2 


3 1 




1 6 


2 7 


1 




3 5 


1 2 


X 




2 9 


3 8 


2 




j%1 


-4 -S - 




SI 


- 1M -3 - / 





ill - t, -3 -c 



T. 

3 6 
3 5 

1 7 

2 3 



hhd. 

2 
1 


2 



2. 

gat. 
5 8 
3 6 
2 9 
1 2 



gtt. 

3 

1 

2 

1 



fit: 
1 

1 




1_ 





16 ' -' If -.0 - 



N. B. 5\ PINT wine measure, is 2S| cubic inches. 
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11. Or Axe or Bser Mkasttrs. 
TABLE. 



2 Pints 




'Quart, marked yft. 


4 Quarts 




Gallon, gal. 


8 Gallons 




Firkin of Ale in London^ A. Jir. 


B^ Gallons 




KrkinofAJeorBcer, 


9 Gallons 


» make one < 


Firkin of Beer in London, B.^fr. 


2 Firkins 




Kilderkin, Jt!^. 


2 Kilderkins 




Barrel, Bar. 


4 Barrel, or 54 Gairoiis 




Hogshead'ofBeer, fihd. 


2 Barrels 




PuncheoQ, Pun. 


^ B«rrels,or2 hogsheads^ 




JBmty Butt. 




ExAMFl. 


ES« 




yr« 


2. 
B.Jr. gal, qts. 


3 2 7 4 8 


2 


2 3 6 2 


2 8 . S Of 


3* 


. 4 5 2 3 


17 3 2 4 


1 


9 8 7 1 
; 3 6 8 


S 7 16 





i'.^/ -.9 7 


-1 


10^ - 6 - X 


ZZ^ - 5v?^ 


- ^ 


ffi - - c 


/i7 -^; 


- I 


^cA 2r - n 



N> B* A PiKTfSeer measure) is 35.^ cuMc inches. 



12. Op Dry Measure, 






/ 



r^ 



By Dry Measure are measured all dry goods, such as Com, Wheati Seed 
Fruit, Roots, Salts Coal, Sec. 

TABLE, 



3 Pints 


fiU.. 




"Quart marked 


qts. 


2 Quarts 






Pottle, 


pot. 


2 Pottles 






Gallon, 


gal. 


2 Gallons 






Peck, 


fis. 


4 Pecks 






Bushel, 


bu. 


2 Bushels 




> make one J Strike, 


str. 


2 Strikes 






Coom, 


CO. 


2 Cooms 






Quarter, 


qr. 


4 Quarters 


P' 




Chaldron, 


ch. 


4J Quarters 






Chaldron in London^ 




5 Quarters 






Wey, 


•wc-vi. 


2 Weys 


•< 




\JL^SX.^ 


\a%t 



S2 



1 




COMPOUND ADDITION. Sect. 


, I. 5. 






Examples. 




Su*. 

2 7 

1 8 

2 
i 9 


1. 
pk. 

2 
3 

1 


2. 
qtt. pt». Ch. bus. pk. 

6 I 3 7 16 2 

7 6 2 6 2 8 3 
XI 18 15 1 
3 .0 17 2 5 3 


S 
7 

6 


e6 


' e 


-1 - IOC '11 '3' 


' 1 


Z6 


-3 '/ 63- So 

' i-'o re '11' j- 





N. B. A GALLON} Dry M^aduire^ contains 268|cubic inches. 

ThefoUiming are denominations of things counted by, /i&tf. Table. 

13 ParticulaMhingsntftke 1 Dozen, 

12 Dosefi l.GK*pss> 

12 G^s$.' or 144 dozen — — ^ great Grostw 

20 Farticular |h|ngs make one Score. 
Denominations o^ measute not included in the Tables. 

6 Points make 1 Line, ^^ 
12 Lines — Inch, 

4 Inches — - Handi 
3 Hands — Foot 

6 Feet — Fathom, 

66 Feet, or4PoIes,aGunter'sChain, 
3 Miles League. 

A HjyD is used to measure Horses— --*.A Fathom, to measure depths.— 
A League, in reckoning distances at Sea. 

N. B. A qviNTAL of Fish weighs 1 Cwt. Avoirdupois' 
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♦ ■ ' ■ '. I.- . . . ■ 

Com POUND auBTBACTtov teaches to find the difference between imy two 
sums oi diverse denominations. 

Ruix W0% CouTOvm Svbthaction. 

^^ Place those numbers under each other, which are of the same denomi- 
<< nation, the less being below the greater ; begin \(rith the least denomina- 
<^ Uon, and if it exceed the figure over it, borrow as many units as make one 
** of the next greater ; subtract it therefrom ; and to the difference add the 
<* upper figure, remembering, always to add one to the next superior denomi- 
*< nation, for that which you borrojMi*" 

Pkoof. In the same manner as simple subtraction. 

1. Of Mo*Eir. 

1. SupposiNoa man to have lent /^AB5 10«. 7d. and to have received 
again pf his'iiaoney, ^^,93 15«. how.much renwps due I 

OipSRATI^K. 

■^ l^ ■■■ ... ... 5U 

: \.. if ">. ^- t- 

Lent , 1^8 5 1 7 
Received SL.3 — i 5 0.^^ 



Due 9 1 '15 

Proof 18 5 10 



From 


a 10 


\-^ 


A • 


a) 





i i 



Lent 



3. 
6 3 7 1 



9, 

7 



d. 
8 



{16 3 2 5 

7 S 4 

19 15 11 

13 9 6 8 

3 2 6 1 1 4^ 



Reteived 
in 






T»E suRi of the several 
payments must first be ad- 
ded together, and the a- 
mount subtracted from the 
sum lent. 



\ 
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4. A CEKTAiH man sol4|k lot pi land for ^^1735 11 (6 ; ihe received at ene 
time£.6l 5: at another time,. ^-19$ 13 11: hov rau«h is there yet due? 

_ jttu.£.*7» 1% 7. 

. ^ ^ ^ . ■ " ' 0V S^. . 
f 2. pj TitQy Weight. 

fiVDU ■ -gr. ' Ib^ or. fivft,^ 




" ' 




1. 




lb. 


oz. 


From 


7 6 


8 


Take 


3 


9 



16 13 r 3. 5 

17 6 2 S-' 9 

Proof /;^r. ^ . y^ « /"3" 7 -J^X't 

3. Of Avoirdupois Weight. 





i. 






' 




2 






/d 


or. 


^r. 


T. 


fwr» 


jrr. 


/^. 


or. 


dr. 


9 


1 5 


5 


6 


1 1 


1 


1 4 


7 


3 


5 


6 


r 


1 


5 


1 


1 ^6 


9 


8 






4. Or Time. 



8 9 6 3 6 
1. 6 9 1 2 


h. 
2 •© 
1 8 


m. 9. 

4 4 :§ 5 

5 9 5 r * • 


S'L-fO -1-4 


- / 


-4^ - fi 



•s 



o^ - ^^^.^^^^/ -^4, -f^ 
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5. Or Mqtion. , 
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1 6 
8 


2 7 

3 4 


3 3 
2 3 


6 
3 


8 
9 


5 I 
.5 7 




/ - 


-.^5 


-//? 


/- 


2^ 


T^^ 




/.<!■' 


■ 1/ 


-j:> 


^- 


F- 


- rf 






6. 


Of Cloth Measukv 


• 






Yds. 
2 7 
16 


1. 

1 
1 


71. 

2 
S 


2 6 

1 r 


2. 

2 
3 


I 
2 




/^ 


-V 


-3 


?- 


J- 


•5 




V 


- / - 


Z 


Zff - 


' i 


-/ 






7. 


. Of Long Measure, 
1 


» 






Beg. 

5 6 

1 7 


»7«. ' 

1 3 
1 5 


5 2 6 
2 2 7 


yds, 
2 

1 


1 

2 


in, 
$ 
9 


1 
2 


J ?■ - 


^/,f- 


•i -.?^ 


-- a - 


/ - 


/^'- 


^ 



^f -/:3 



- S -IS ' 



X' f ' $ ' f 



8. Of Land or Square Measure, 

1. 2. 

A. R. fiol. fiol. ft. in. 

17 117 18 16 11 

16 1 16 10 2 1 ISO 



/ ' C ' f 



- 16 - // 



I? 
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9. Of Soiio Measure. ^ 

1- 2. 

7b«*. ft, in. Cords. ft^ in, 

45 29 i^6 6B 33 SlO 

1954 1237 6 12 7 1529 



10/ Of Winb MiAsuEE. 

1. 2. 

Hhd. gal. qt. Tun. hhA. gal.. 

36312 75 116 

1733 3 24 1 4 3 






1 K Of Ale and Bser Measure. 

1. ' -2. 

Khd, gal. gte. Butt* hhd. gat 

9 9 19 2 .6 3 116 

3 7 2 5 3 2 9 r r 7 






J 



12. Of Qry Measure. 

I. 2; 

6 1^ 1 2 17 1 18 I 

5 1 4 7 6 2 2 2 






^ 



THE 



SCHOLAR'S ARITHMETIC. 



»'CsO«SZMSC3«2S90CiOa>" 



OBSERVATIONa 



T. 



HE Scholar has now surveyed the ground work of Arithme- 
tic. It has before been intimated, that the only way in which 
numbers can be aftected is by the operations of Addition^ Subtrac- 
tiouy MuUiplication and Division. These rules have now been 
taught him and the exercises in a supplement to each, suggest 
their use and application to the purposes and concerns of life. 
Further, the tbirig needful^ and that which distinguishes the A- 
rithmetician, is to know how to proceed by application of these 
four rules to the solution of any arithmetical question. To af- 
ford the scholar this knowledge is the object of all succeeding 
rules. 



SECTION II. 



iiules essentially necessary for every person to fit and^alify them 
for the transaction of business. 

Th^se are nine : REi>ocTiaN, Fractions*, Federal Mon£t,Ixtbr4&st, 
Compound Multiplication, Compound Division, Sinole rule of 
Three, Double rule of Ti/ree and Practice. 

A thorough, knowledge of tlici&e rules is sufficient for «veiy ordinary ocn 
currence in life. Short of this a person in any kitad of business, will be lia-* 
blcto repeated embarrassments. Xlis the extren\e usefulness of these rules 
which commends them to the attention of everf Scholar. 

* FjijcrzoNs are taken ufi here no further than is neces»ary to shew thtLr ^i^- 
vificaiion and to illustrate the ftrincifiles of Fzpn^Ah Moijet* j^M 

H f1 
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§ 1. iHetiuction, 

i— ' n " ■ 

" Reduction teaches to bring or exchange mimbers of one denomination 
" to others of different denominations, retaining the same value." 

// is of two kinds. 

I. TVhen high ^denominations are to be brqughi into lower ^2iS pounds into 
shillings, pence, and farthings ; it is then called reduction descending, 
and is performed by Multifilicution. 

II. When lower denominations are to be brought into higher^ as farthings 
into pence, or into pence, shillings and pounds : it is then called reduc* 
TioN ASCENDING, and is performed by Division, 

Reduction Descending. 

Rule, 

Multiply the highest denomination by that number which it takes of the 
next less to make one of that greater ; so continue to do, till you have brought 
it as low as your question requires. ' 

Proof. " Change the order of the question, and divide your last product 
by the last multiplier, and sd^on." 

Examples* 
1. In j^. 17 135. 6i/ ^qrs^ how many farthings ? ' 
Operation. 

. ^. 8, d, grs. In this example, the higliest, denom- 

17 13 6 3 ination is pounds, the next lessj is shll-^ 

2 Skillingsinafiound, lings, and because 20 shillings make 

— one /ioMnrf, therefore, I multiply £17 by 

3 5 3 Shillings in C 17 i3«. 20, increasing the product by the addi- 

1 2 Pence in a shilUng, tion of the given shillings, (13) which 

■ it must be remembered, must always be 

4 2 4 2 Pence in^\7 \os.ed, ^onz in like cases; then, because 12 

4 Farthings in a fienny. ^itnce make one s/iillingyl multiply the 

shillings, (353) by 12,Addingin the giv- 



g|g^ 



JnaA 6 9 7 1 FarthtTtg^* en pence (6rf.). lastly because 4 farthings 

' make one penny, I multiply the pence 
(4242) by 4 and add in the given farthings {Sqrs.) I then find, that in ;£ 17 
13«. 6d, o^T*. there are 16971 farthings.. 

Proof. . 

4) i* 6 9 7 1 To prove the above question change the order 

. . -— • — — - ' of it, and it will stand thfas ; in 16971 farthings,' 

12)4 2 4 2 3yrfi. how inany pounds ? 

— ' Divide the last product by the last mnllipliert 

2J0) 3 5j3 6rf. the remainder will be farthings. Proceetl in this 
—».—-«. ■ ' way till all the steps of the operation have been 
£17 \3s, retraced back ; the last quotient with the remain^ 
ders will he pi'oof of the accuracy of the opera- 
■ tion if they agree with the sura given in the ques- 
. ' - ' -' tlbftv ' ^ 
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i 



2. lNgC7 lis, 6d. lyr. how many 
farthings? jlnt, 7417 qrs. 



3. lii £7 6«. 4,d. how manjr p«iice f 





4. In 29 Guineas, at 28*. how many 5. Ik £ 173 15*. how many sixpen- 
farthings Am. 38976 qrs, ccs I An9. 6950 




i/^i 







^^ 




y 7. In 67 1 eagles> at lO.doIlarS) each), 

how many shillmgS) three pences, pence ^. 
6. ' In .13 crownS) at 6/7, how and farthings ? Ana. 40260 «/K//. i 

many pence and farthings ? 16X040 three pencety AiZlid pence, an4.-^ 

.rf»«. 948rf. 3792 yr». 19M4r«9 yr«. 



C^r'^n^^*^ 




j^^ /-^' 






>v. 



'-F^''^.-.^^-'^ -* 



.r^-' 



REbUCTION. Sect. II. 1. 

Reduction Ascending. 

Rule. 

Divide the lowest denomination ^ven by that number whichdt takes of 
the same to make one of the next higher, and so continue to do, till yOu,have 
brought it into that denoil|ination which your question requires.- ' - 

Examples. 

I. In 16971 farthings ho^^piany pounds ? v ■: 

\ Opekation. ' * 



farthings in a penny 4)16971 



Pence in a shillirig 12)4242 Syr*. 



Shillings in a fioutid 2)0)35(3 6rf. 

£ \7 13«. 
Ans, 17 13*. 6cf. Zqrs. 



Reduction descending and as- 
cending reciprocally prove each 
other. 



2. In 1765 penccj how many 
pounds ? 



Ana, £7 7s. \d. 



3. Ik 38976 farthings, how n^any 
guineas \ Ans. 29. 



hi 




4. Ijf 6950 sixpences, how many 
\ \ pounds ? Ans, £ 173 15ff. 









I. 



# 



./ . 3 -/^ 



5. In 3792 farthings, how many 
crowns ? Ans. 12 




^ 
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6. In 48960 £inMng6,how many pencCf 
l^cee-pences, six pences, and dollars. 
4»<?, \22t^0 fienc^f 4080 thrte^fimc^^. 



7. In 695!^ three pences» iiow 
iB«ny {HiiUiles at 22t. each ? 




Reduction Ascending and Descending. 



I. MONEY. 



1. In 57 moidorcs, at 36«. each, 
how many dollars ? 

./fn«. 342 dollars. 




In this question, the first step will be 
to bring the moidores into shillings ? 
lastly bring the shillings into dollars. 

2. In 75 pistoles how many pounds ? 
4^9. £. S3 IQ9. 



'/so 



m 




^4t^^^ 



I/In ^73 how many guineas. 
AnB.^1 guineas^ 4#. 




4. lNiC63 and S guineas how 
many dollars ? « 

Ans. 233 dcUar&j 29. 



^ 



i:^' 






¥ 



i 



■r 



._ ^.. "xogtl 54 gUlL 

rtlHBfS 6 shillings 28 sbill 

1 shilling ■ ■ " ' 

432 

DivUor^ 27 shillings 108 



108 \ 

zJ^w^, 1512'sbilliii 



Dividend. 



') 15 12(56 of each ; that is, 54 guineas include (1 
1 3 5 one dollar, and one shilling, 5 6 times, '^ 



162 
162- 



000 
In 172 moidores, how many eagles, dollars and nil 
number ? ^n». 92 ofeach^ and 68 j 




'■ HP 
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2. T«oy Weight. 
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1. In Alb, 5oz, l6/iw(8. how tnany grains ? 


O 


PERATION. 


ib. 


6Z, flWtS, 


4 


5 16 


12 


oz. in a fiound. 


.-.« 


^ 


53 


Ounces, 


20 


fi%qt9. in an ouncf. 


lore 


Penny weights. 


24 


gra, in otic fiivt. 


4304 




2152 


♦ 






Froof. 24)25824 


Grains, the ansvNtr, 


20)1076 


16/.W/*. 


12)53 


50Z. 


4 


lb. 



2. In 10 lb, of silver, bow many spoons, each weighing 5 oz, lOJmts, 
Ans, 21 sfioonsy and 90 fiwCs, over. 



5'^ /o 

10 

1/^ 



10 

73T 
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REDUCTION. 



Sect. IL 1- 



3. In 45681 grains of silver how many pounds? 

Ofekation. 

20 12 

34)4568T( 1903(95(7/3. AmweVy 7lb. lloz. 3;^tyr«. 9gr9. 
24 180 84 12 



216 
216 



103 1 1 oz. 
100 



081 OOSftVfts. 
72 



95 

20 

1903 

24 



09^*. • 45681 Proof. 

4. Is 4560 grains of silver, how many tea-spoons, each one ounce ? 












3. Avoirdupois Weight. 

Cw/, qr, lb. oz. 
KIn67 1 13 11 how many drams? 
4 Proof. 



269 
28 



2165 
538 

7545 
16 

45281 
7545 

120731 
16 

724386 
120731 

^1951696 



16)1931696 
16)120731 lloz. 



28)7545 \^lb. 



4)269 



- ?■ 

67 Ctvt. 



V-. *N 
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2. In 14048 oz. hov many hundred weight ? Am, 7C. Sgrt. lOli. 



3. In 470 boxes of Sugar, each 26/6. how piany Cwt.? Am, 109C. Oqrs. \2lb. 



4/^ 



4 



lyMi^'^^^'^r'' 



//I 




// 



4. In t^Cwt Iqr. ^Ib; of Sugar, how many parcels, each 17 lb. ? 

* lAm. 1 14: parcels 

— ^ 



CH^CA^ 



66 



REDUCTION. 

4. Time* 



SiGT. H. 1. 



1. In 131812 seconds, kowmany hours ? 
Opkration. 

6/0)121812 



6(0)203^ 12 «^c. 
^ns. 32ih. 50m. 12«. 



PROOY. 

H. m, 9. 

S3 50 12 
60 



2030 
60 



121812 
2. Supposing a man to be 21 years old, kow many seconds has he livedy 
allowing 365 days, 6 hours to a year. Ans, 662709600 seconds. 




, TTTpW^ ^«* 



'•^^ ^ 






zt ^-C ci^ i ^T^ 



3. How iftany minutes from the Gpmmencement of the war between A- 
mdKca and England, April 19, 1775, to the settlement of a general peace, 
which took place, Jan. 20, 1783 ? /^ Am^ 4079160 7HintUe9. 



K 






c^»-*-i 










J9 



>?9 



^ 



^79 ^r>/ 



4fi/^ 






< 



Skct. II. 1. REDUCTION 

4. IjT 413280 nunvtes how maay week* ? 



67 



Ant. 41. 







CA-^S 



W 



S. Long Measure. 
1. RsDVGElGmilestobsltley-conis. 



OPSRATIOir, 

16 Miles. 
8 

128 RuflongB, 
40 

5l20/2o^/«. 
5i* 



25600 
2560 

28160 YardB. 
3 



Proof. , 
3)3041280 

13)1013760 

3)84480 

t 11)28160 

2560 
3 

4(0)5 12j0 

8)128 



#84480 Fe^t 
12 



1013760 InchcB. 
3 



16 A/?/ff«, 

t* Divide by 1 1 fop 5^ and muldply 
the quotient by 2. T^reason is be« 
cause 5| reduced to h^^arda is 11. 



Ty^ea 



Ana. 3041280 Parley •Coma. 
* To multiply by one balf{\) it is only to take half the Dividend. 



2. In 47529 feet how many Leagues ? 



Aju. ? Leagues. 




-^t^^^.*-u<-f 



r 
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Sect. II. 1. 



3. How many times docs the Wheel, which is 18 feet 6 inches in circum- 
ftrence, turn round in the distance of 160 miles ? 

Jns, 42810 tiinei^ and I ^O' inches orver. 






uk 



/S0 

- \L 

^F\ *• ^ i* c' 



\ 



/"S O ^^^<t^ ^ 



4. How many barley-coriis will reach round the Globe it being 360 de- 
grees.? w^w*. 4r558O160«. - 

3^o 




» 






^4, 
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6. Land or Scjojare Mi asurx» 
1. In 13 acres, 2 roods how many poles ? 

Operatiok. ' Proof. 

Ac. r. > 4lO)216[0 

13 2 . — . 

4 

54 
40 

An%, 2160 polt9, 

3. Ih 2652 rods how many acres I 



4)54 



1 3 Ac, 2 TO^dM 



Ans. 17 A. 3 R. 12 P. 






#* 



7. SotfD MeasttrI* 



< 



1. In 1296000 solid inches, how many ton»of hewn timber ? 
Opzratzon. • * 





^Proo». 


's^ 


15 


1728)1296000(7510 


50 


12096 






750 


8640 


1728 


8640 


- ■» 




6000 


00 


i5oe 




525^ 




750 


1296000 Inches, 
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3. Iw 553960» soM inehes, how many ctrds of wood ? An$, 25. 



iZ^ 



m f§f§f - >f^^ lAS 



C^s^l^ z^** 



.3 4.rr 






oo 



8. Day M£asi;r£, 
1 In is bushels of corn how many pints ? 



Operation. 

4 

300 
8 



^^ 2400 

Jna. 4S00 pints, 

2, In 9376 quarts how many bushels ? 




PROOF, 
2)4800 

8)3400 

4)300 

75 ku9Aei9. 



An9. 293 



Z3?T7> 



^^i/^yi 



I 



It would be needless to give examples of Reduction in all the weights ar 
measures. The understanding, which tl*e attentive Scholar must already tpw^ 
acquired of this rule, by help of the Tables, will ever be sufficient for his ] 
pose, . 



OSCT. 11. 1. o«Jx^i^iu£<ivii:.r<t X to i\i:<ijuv«xiv^x^. iL 



Supplement to |||ttnttttOn« 
QUESTIONS. 

1. Whit" ia Redtution. 

2. Of hoinmany kindB 19 Reduction P ivhat hrc they callei? viherrindo theae - 
kinds differ one from the other ? Which ofthefundomentalruleaare emfiloytd 
in their ofierationa ? 

S.Hofiria Reduction Descending performed ? 

4. JSov> is Reduction Ascending performed ? 

5. Whev it is required to know how many sorts rf coin^ weight or measure of 
ctiffirent values^ of each an equal number ^ are contained in any other number ^ 
each an equal number of another kindy what is the method of procedure ? 

EXERCISJEJS. 
1. In 36 guineas how many crowns ? Ans. 153 crowns^ and 9d. over* 

/9 x» ^ 






r 
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2. How many steps of 2 feet and 5 inches each> will it require a man to 
take, going frem Leominster to Boston, it being 43 miles. 

^ns. 93948 atefis ; ^pS*the last stefi will carry him into the town 12 inchea. 



jiffc 









^9 



-H 



22 7 ^^ "^ J^ ^* ^^^ "^^ dollars be distributed amcm^ 

^ ^ J three men in such a manner that as often 

I riTn~^ 9 J^ 4 f ^Vi^^^* ** ^^® ^^^^ ^^* V the second shall have 7/ 

y/A0^^^ /^ -^ Und the third 9/ What wiTl each one re- 

ceive ? ^na . F«r«? 1 6 dolU. 4/ Second 

' it:i dotis y Third 30 doU9, 



-4- 






^ j/ic/y^'^'f" 




' J"-t^t^ r ► >^ AA/-J fA^i-f 



,/.';A'/^- , 









**• 



x^-^ 



/^^ 



Jy,. 



'^ - a 



/ 
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4. If a vinter be desirous to draw of]f a pipe of. Canary into bottles contain- 
ing pints, quarts^ and 2 quarts, ot each an equal number, how many must 
.♦, behave? \ ^nt, l^^qf.each, * \ • 

'•■■•'-^ v." »3rf^ 









^ * • !y. There are three fields ; one coii^ns 7 acres, another 10 acres and 
the other 12^acre$ aiid l^rood ; fiow many* sharcs*of 76 perches each, arc 
5* . CQOtained in theVljple ?^; ;; ^ y^«. Ql Bhar^a^and 4i\/icrche9 gyer. 






X3^ 

^ \ 



/ 






^ s ? < 






1,A 



K 



9"^ 
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6. There are 106 lbs. of silver, the property of 5 men ; of which A receive% 
17 lb. lOoz. 19 fiwta, \9gr8. of what remains B shaves loz, 7grs. so often as 
C shares \S/iivts.WhsLt aife the shares of B. andC ? - ' ' ' ^ 

Ansiver^ B'4 share 53 lb, ^oz, Sfii^la, 5gra. C*e shared fib, 4oz. \^Jiit;U. 



''irK /W^ ^*^ 



< .1111 rni—"^^^ 



/^. 



"'2/ / ^*^' * 
r^ 4 4 jT 



*7 




M-^ 






« . -.3 







<z 






Sect. II. 2. FRACTIONS. 75 

WiiEN the thing or thiuf^s signified by figures are ivhole ones^ then the fig* 

- tires which aignify them are called Integer^ or whole numbers. But when only 

*'^ some parts ofra thins; a:.p signified by figures, as iioo thirds of any ihiwg^ Ji-ue 

■ sixths^ seven tenths^ 8cc. then the figures which signify these parts Of a thing, 

being the expressipn of some quantity ./^w $han one, are called Fraciions. 

Fractions are of t^o kinfls, Vulgar ^nt\ Decimal ; they are distinguished 
by the manner of representing them ; they also diffej in their modes of opeva- 
lion., ' ' . , • ' . * 

^ \ 'VULGAR .FRACTIONS. 

■ ?*• ' ' 

To unders^n^l Vulvar Fractions, the learner must suppose an integer (or 

t.^, thi nuinber 1^ divided intoVn nth her'of equal parts ; then*any number of these 

\ ^ parts^being take^, .vould makeafeclion, which would be represented by two 

numbers jjlaccid one clirectl^' over the other, ivith a short 4ine between them, 

[• thus I two thitrcU, | three fifths^ ^ seven ^eighths^ &c. 

* E.ACH bf t!!iese figures have a different name and a different signification. 
. The figure.. below the line is called th^ Denominator and shews into how many 

.' , pAi^ts an integsir, or tMie individual of any thing i§ divided the figure above 

*'[ the lin% is called ttui Numerator and shews how many of those parts are sig- 

• nified by the fraQtipri. " i 

f • For tlldstration,^ suppose a silver plate \o be divided into riine eqval fmrt^ . 
' .^ T^ow, one or more of the^e parts make a fraction, which will be represented 
^•Jby the figure 9 for a denominator placed underneath a short line, shewing the 
L ' plate to be divided into nine equal parts ; and supposing tnuo of those parts to 
f be taken foi^ the fi*aciion, then the figure 2 must bs placed directly above the 

^ arrd bver^^the line''(-^) for a Numerator, shewing that two of those parts arc 
^ - signified by the fracticfn, or /•k.o rAnths of the plate. Now let 5 parts of this 

plate, \\:hich is-divide^ into 9 pai'ts, be given to John, his fraction would be ^ 
.. " five ninihs ; let 3 otber parts be given to Harry, his fraction would be ^ three 

mntli^\ there would then be one part* of the platfe remaining still (5 and 3 

are 8) and this fraction would be e3q)ressed ^hus \ one ninth, 

i' \_ I'N this .way are all vulgar fractions written ; - the Denominator, or number 
below the line shewing into how many f)arts any thing is divided, and the nu- 
merator, or ftumber above the line, shewing how many of those parts are ta- 
ken, or signified by the fraction. 

To ascertain \Vhether ihe Learner understands what has now been taught 
him of fraction^, let us again suppose a dollar to be cut into 1 3 equal parts ;— 

^ let 2 of thoSe parts b.e given to A ; 4 toB ; and 7 to C, 

• ^ * f A*s fraction-^. 

Requirkd of the Learner that'he should write <; B's fraction-l^ 

• L. C*s fraction—"^. 

It is from Division only that fractions arise in Arithrneticiil operations : the 
remainder after division is a portion of the Dividend undivided ; and is alwavs 
the Numerator to a fraction of which the Divisor is the Denominator. The 
Quotient is so many integers. 

The Arithmetic of Vulgar Fractions is tedious and even intricate to begin- 
ners. Besides, they are not of necessary use. We shall not, therefore, en- 
ter into any further consideration of them here. This diffuirlty arises chiefiv;^ 
iVoaa the variety ©f denominators ; for when numbxix^ ^\vt CCvsv^^v^.v^x^ ^>5S5l^ 

\ 
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cnt kinds, or parts they cannot be easily compared'. This considcBation gave 
rise 10 the invention of .^' . - . 

DECIMAL FRACTldNS. ' f 

Decimal Fractions are also expressions of parts of an integer ; or, are in "^'^ 
v:tUie something less than one of any thin^, whatever it msty be, which is sig- 
naled by thcin. * -. ' , i 

In decimals, an integer, or the number ene^ as 1 fobt, 1 dollaiv 1 year, Sec. , 
is conceived to he divided into tenet\nz.l partes, ( in widgar fraction sun integer 
Ttiaij be dhided into a7ut number of parts:) and each o£ these parts is sObdi^lded ^ 
into ten lessci- parts> and so on. In this way, the tlehpminator to a decimal * 
IVacuon in all cases, will be either 10, 100, 1000," or unity (1) with a num- 
I)er of cyphers annexed^ ; and this number of cyphers will^alwiiys be jequjil to • ^ 
the number of places in the numerator.. Thus, ^_27^''||^are D&ciptal 
j^u-actlons^ of which the cyphers in the dcnominatorofveach are equal to the , 
number of places in its own aupierafcor. - * \ * ,^- 

" As the denominator of a -decimal fractioji is always 10, lOQj 1000, &c!the*^ * t 
" denominators need not to be expressed ; forthenumeratoronly may be tftadc 
"to express the true vahie / for tl^is pur'pose it is only required to .write the * 
" nnmerator, with.a point (,) before it, called a sejidratrix^ at the«rf]eft haiftl t- , *^ 
" distinguish it from a whole number J thus, '^^ is written ,6^; -y^^^^T \ ^^^^ 
j68j Sec. 

Whi:n integers and decimals are expressed together irfthe same sum^that 
sum is called a mixed number ; Thus, 2^,63 is a mixcd'number'; 25, o^all 
the figures to the kft hand of the separatrix'beihg integers, and ,63 or.all the ^' ^ 
figures to the right hand of the satne point bting decimals"^ * 

The nrst figure orj the right hand of the decimal' poifit signifies tenth parts, i%; 
the n^xt hundredth parts, the next.thousahdth parts, and so on. ^ \ 

,7 signifies seven tenth parts. ' ^ ^ " J , s ., * 

j07 — — seven hundredth parts. \ ^ . ] 

,27 — —two tenth parts and seven hundredth parts ; or twentysevcH 

hundredths. *. '■.,., ^ \ 

,So7 — ■■ — three tenth parts, five hundredth parts, and seven thousandth ^ 
parts; or, 357 thousandths. 

5,7 five and seveii tenth parts. 

5,007 live and seven thousandths. . . ^ ' -' '- 

Trii: value o Teach figure from unity, and th§ decrease of decimals, toward 
the right hand, may be seen in the following " '' 

TABLE. 

en ti t^ 

« t: c3 c3 »■ iS 2 

t^ crt CU O- crt ft^ t^ 

t S. ^ ^ .a "^ §^ o, 

^ -^ , ^ -5 CO ^ -C •§ -^ -O CU ^ ^ 

O i^,^ OX^ '^ ^ ^ ^ ^^ X '^^ X o 
987654321,23 4 5 6789 



•HEHs placed to tlie right hand of decimals do not alter their value, plac- 
tl'.c kit hand, they diminish their value in a tenfold proportion. 



Cypheh 
€tl at 
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ADDITION OF DECIMALS- 

: / . * Rule. 

■/^, « 1. Place the numbers, whether mixed or pure^ decimals, under eack 
other, according to the value of their pUces." 

"2. Find their sum as in whole numbers, and point off so rnany places ^ 
' for decimals as are equal to the greatest nun^ber of decimal places in any 
. of the given numbers/* • ^^ "* . 

L < ExAMP|.ESl ' • 

, 1. Whatsis the amount of 75,6 12i*guineas,43IS guineas, 3,27 guineas, ,8633 ^ 
•f a guinea, and 100,19 J;uinea8, when added together ? 
\ Operation. > ' ' » *t 

I The decimals are arranged from the 

separatix towards the right hand and 
^e f^hole numbers from the same point 
towards the left hand. The greatest 
.number of decimal places in any of the 
numbers is four, consequently, four fig- 
, . uresin the product must be pointed off 
for decimals 



73,612 
»^36^ 
' ' V 3,27 ' 

' ri8632 

100,19 

Jm, 613,9352 guinea*. 



' 2. 

345,601 i 

. ,3724 

63,1 * - 

, 572,B13-^ 

7,5462 



^ '3. REquiRi^D the sum of 37,821-1^ 

54«,35+8,4+37,325 ? * ' 

.: ' ^v * Jim^evj 62^,896 ^ 



4. What is'the sum of Ihree hundred' 
twenty nine and seven tenth; thirlPtr seven 
atid one hundred sixty two thousandths 
and sixteen hundredths when, added to- 
gether? wf?Mw#r, 367,022. 



5. Ai^D six h\mdred and fivQ thou- 
sandihsi and four thousand & three 
kundreiths ? *" ^wm, 4600,035 



Note* When the ni^merator has not ao many places as the denomimi- 
tor has cyphers, prefix so many cyphers at the left hand as \tili make up the 
defect ; so j|/^ is written thus ,005. Sec. 
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SUBTRACTION or DECIMALS. ^ ^ 

,RULB. 

" Plack the numbers accorcUnjj; t?o their value ; then subtract as in whole >;< 
• luimbers, and point ofl' the ckcimaU as in addition.** 

';ExAMPLE€. ' 

1. From 716,325 take 81,6201. * 2. From 1 19,1384 take 95,9.K '*i 

^' ' Operation.* * ^ ^ ^ - /^rm; 23, 2^84. ' ^ 

From 716,325 • '• , . ' 

2'ake 81,6201^ % ♦ • * ^* ' , '. 



Rem. 634,7049 



3. What is the difference * between V 4. From 67 take ,95 ' 

287 aud 3,1 Ij ? ./^;26Wfr, 283,885 ' . /?(rm.,66,Og 






All the operations in Declmgii Fraaions aYe extremely easy ; the only li- « 
ability to error will be in pjacirlg the nuliiijers ai^d p9inti©g oii* the decimals ; 
and here care will always ^>e security ag*din^t mibtakes. ; \ ^^ ■'? 

* '^ . ■ » 

' . • .^' ^." ' ^ . ■ -'. r . 

MULTIPLICATION OF, DECIMALS/ \ 

■ r ^ ■' -' , ' . - . -^^ 

_ . -HULK. 

" 1. Whether. they fj| mixed numbers, or pure decimals, place the fac- 
tors and multiply them as in wbolfe nambcrs.*.' 

" 2. Point off scmany figtires from.-the product as there "are decimal 
p]:ices in both the factors ; and if there \jp not so*many decimal places in the > 
product, supply the defect by prefixing cyphers^" . 

^ExAMt*LES. . 

1. Multiply, ,0261 by ,0035 j^, this example, the decimalsin i\i^ .- 

/ Operation. two factors taken together are ei^ht'; 

,0261 the prodiict fails short of this number 

' ,0035 . ' by four iigures, consetjuently, four 

— cyphers are prefixed to the left hand 

J 305 of the product. 

783 . • 
. 3«00O9l35/?ro^wc/. . 



k 



&ECT. 11. A 



IJILV^IMAI-, i^KAUllUNb. 



2. Multiply 3^,72 by 65,3 
. Product^ 207 1,3 i« 

Operation. 
3 1,72 
6 ,5,3 . 



5. Multiply 25,238 by 12,17 
f'roiluct, 307,14646 



4.. Multiply ,62 by. ,04; 
' Product ,024^ ' 



%, |. Multiply 17,6 by ,75 
# Product y 15,2 






V 






" J)IVrSION OF DECIMAXi, \' 

' « .1. I'hib' places oP^eci4al parts in the divisor and quotient coiyited togeth- 
fr must be always equal to those in'j:he dividend, therefore divide as in whole 
numbers, and, frpnfl|j,e, right hand of the quotient, point off so many places 
for decimals, as jthe*decimal places in the divlcfend exceed those in the divisor. 

« 2. If the places of the quotient be hot so many^s tJhe.ruie requires, sup- 
ply the defect by prefixing, cyphcj^s to the left hand. ^ - . 

" 3.jF*atvany time there be a remainder, ox the decimal places in the di- 
visor be more than those in the dividend, cyphers may be annexed to the divi- 
dend, or to the remainder, and the quotient carrkd^of) to any degree of ex- 
actness." / *• ' 



1750 
1536 



2/40 
204$ 



pX AM PL IS. 



. Divide 2,735 by 51,2 
Operation. 

51,2)2,735.(,0.5344. 
2 560 



In this example, there ztrc^ve decimals in the 
dividend (counting the two cyphers which 
were added to the remainder of the dividend 
afier the first division) that the decimals in the 
'divisor and quotient counted togetlier may e- 
qual that number, a cypher is prefixed to the 
left hand of the quotient. 
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DECIMAL FRACTIONS. 



Sect. II. 2. 1 



In- division of decimals it is proper to add cyphers so long as there con- . 
tinues to be a rerhainder];,this however is not practised nor is it necessary ;; ^ 
four, or five decimals being sufficiently accurate for most calculations. ' 



2. Divide S156>293 by 25,17. 
QuQtUnt^ 13534. 



* The Scholar is requested to point - 
^ the following examples as the rule di- .'- 
rccts. . * ' ' ' S ■ ^''^ 



• * r 



STTjivide 5737 by 13,3 
QA)rt>n/, 43135'5+ . ,, 



'-■Vi 



4. Divide, 173948'by, 375, ' 






f . ■. 



5. Divide 2 by 53,1 
Quotient., 037+ 



% 
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Reduction of DxcmALS. 
Case 1. 

7b reduce Fulmar Fractions to Decimals. 

Rule. 
Annex a cypher to the numerator and divide it hy the denominator, annex* 
ing a cypher continually to the remainder. The q^uotient will be the decimal 
required. 

Examples. 
1. Reduce | to a decimal; 3. Reduce ^ to a decimal* 

Operation. - Operation. 

5)3,0(,6 jln%wcr% T»E numerator in these r)l,9(,l428+./f72*. 
3 openktions is considered as 7 

— an integer, and always re- 

quires the decimal point 30 

to be placed immediately 28 

after it, the cyphers annexed occupy the places of ^i^..^.— ....^ 
decimalsjthe quotient must be pointed off accord- 30 

fling to the rule iii Division. 1 4 



60 
56 



4 
3. Reduce \, ^ and | to decimals. AnMper*^ fls. y%, ,75. 



4. Re»uce /^ :ji/ff, and-rT»jY> ^^ decimals. An: ,1923+,025 ,00797+ 



Case, % . -J- 

To reduce numbers of different denominations, as of money y weight 
and measure^ to their decimal values. 

Rule. 
« 1. Write the given nunjbcrs perpendicularly under each other for divi- 
" dends, proceeding orderly from the l«ast to the greatest. 

L 



C 



S2 DECIMAL FRACTIONS. Sect. II. ± 

'» IL Opposite to eisich dividetid^ on the left hand) place such a number for 
" a divisor as will bring it to the next superior denomination^ and draw a Unc 
" perpendicularly .between them. _ a 

"III. Begin with the highest, and write the quotient of each division, astJe- 
" cimal parts, on the right hand, of the dividemd next below it, and so onvtiil 
" they are all uscd^and the last quotient will be the decimal sought." 

.Ex AMPLEST 

1. Reduce 10* 6i(/. to the fracliou of a pound. 

Operation. 

4 3y The given numbers arranged for the op- 

12 6,75 eration, all stand as integer i. I then sup- 

20 10,5625 pose 2 cyphers annexed to the 3 (3,00) 

■ ^ ■ which divided by 4, the quotient is 75, 

^528 125 jins. Which I write against 6 in the next line and 
the sum thus produced (6,75) I divide by 
12, placing the quotient, (5625) at the 
right band of the 10; lastly, I divide by 20 
and the quotient, (,528125) is the decimal 
required. 

2. Reduce \3s. 5|(/. to the deci- 3. Reduce 12/?a;^«. I4>gr9, to the de- 
malofapound. v^ny. ,6729-+" cimal of an ounce. ^«5. ,6291. 



-^x 



Case 3. 
To find the value of any ghen decimal in the terms of an integ^. 

• RtTLE. 

^ Multiply the decimal hy that number, which it takes of the next less de- 
nomination to make one o^ that denomination in which the decimal is given, 
and cut off so many figures for a remainder to the right hand of the quotient, as 
there are ^places in the given deciragil. Proceed in the same manner with th« 
remainder', and continue to do so thro* all the parts of the integer, and the sev- 
eral denominations standing on the left hand make the answer. 



UHiM .. L '"^O*" 



OECT. 11. :^, 



uc^K^imnij r n/vi- 1 iujn;&. 



P^ 



Examples. 



I. What is the value of ,528125 of a 
pound i 



Shillings^ 



Oteratiom. 

,528125 
20 

1 0,5 6 2 5 
12/ 



This question is the first example 

in the preceding case inverted, by 

which it will be seen, that questions in 

these two cases may reciprocally 

•prove each other. 

The given decimal being the deci- 
mal of a pound, and shillings heing the 
next less inferior denomination, because 
20 shillings make ohe pound, I multi- 
ply the decimal by 20, and cutting off 
from the right hand of the product a 
number of ^ures, for a remainder, e« 
qual to the number of figures in the 
given decimal, leaves 10 on the left 
hand which are shillings. I then multiply the remainder which is the decimal 
of a shilling by 1 2, and cutting off as before, gives 6 on the left hand for pence, 
lastly, I multiply this last remainder, or decimal of a penny by 4 and find it to 
be 3 farthings, without any remainder. It then appears that ,528125 of a 
pound is in value 109, ^^. 



Fence J 6,7 5 
4 



JFarthings 3,0 
Ana, 10«. ^^ds 



2. What is the value of ,73968 of 
m pound ? Ana, £ 14 9|rf. 



3. What is the value of ,768 of « 
pound Troy ? Ana, 9oz. 4iflfvt. 7ff V*- 



^ ij is tht laat remainder^ 680 reduced to iu lowest terms. A fraction ia said to 
he reduced to its lowest terms when there ia no number which will divide both 
the mimeratorahd the denominator without a remainder. Thusj seti to the fraction 
itafirofier denominator j -^nnp ^^^ divide the numerator and the denominator by 
uny numSer which will divide them both without a remainder^ continue to do so 
^a long as any number can be found tliat will divide them, in that banner, 

o 



r*«*.8)-^=^H=W 
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Suppi^MENT TO ipraction^* 

QUESTIONS. 

1. Wha^ are Fraction*? 

2. lVHA*t are integers^ or xohole num&era P . 

3. What are mixed numbers ? 

4. Of how many kinds are /ractions ? 

5. Hoivare Vulgar Fractions written ? 

6. WHAfia dgnijied by the denominator of a fraction P 

7. WHAtia signified by the numerator ? 

8. Hqw are, Decimal Fractions written ? 

9. How do Decimals differ from Vulgar Fractions ? 

lOe Hour can it be ascertained^ what the denominator to a Decimal Fraction z>, 

if it be not exfiressed ? 
\ \ , Hqw do cyfihers placed at the leji hand of (i deciinal fraction affect its value ? 

12. How are decimals distinguished from whole numbers ? 

13. In the addition of decimals what is the rule for fieinting off ^7 

14. WsAi is the rule for pointing off decimals in subtraction ? In multifiHca* 

tiott 7 and in Division ? 
15* Iv what manner is the reduction of a vulgar fraction to a decimal performed? 
16. How are numbers of different denominations as pounds^ shilling s ^ penc'e^ 

kstc, reduced Jg their decimal values t 
\7, If it be required to find the value of any given decimal in the terms of an 

integer what is the method qf procedure ? 

EJEHCISFS. 

1 . What is the sum of r9-|, 6^ and In Case 1. £x. 3dy tinder Re- 
of^ when added togeth^ ? 

Operation. duction of decimal fractions the 
79,5 

6,35 Scholar may notice, that J, ^-jand 

< — I reduced to decimals are, ,25 ,5 

86,50 jins, 

and,7i. When numbers, the re- 

f^. Froh 17 take I ". , 

Operation. fore, for operations in either of 
17, 

,75 the fundamental Rules, are in- 



/ 6f25 Remainder. <!umbered with these fractions|> 



JLjgL- 
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3. Multiply 68A by 5| 
Operation* 
6 8,2 5 
5,5 



'34 135 
125 



3 7 5,3 r 5 Product. 

4. Divide 261 by 2|, 
Operation. 
^1)26,25(10,5 QuotUnt, 

125 
195 



|, I, substitute for them their 
equivalent decimal fractioniy 
\hat is, for A ,35 for ^ ,5 for 
f ,75 then proceed according tf 
the rules already given for these 
respective operations in decimal 
fractionii. ^ 



Many persons are perplexed by occurrences of a similar nature to the ex* 
ampks above. Hence it is seen in some measure the usefulness of Fractions^ 
particularly decimal fractions. The only thing necessary to reader any pep» 
son adroit in these operations is to haye riveted in his irfind the rules for 
I>ointing as taught and explained in their proper places. They are not bur* 
thensome ; every scholar should have them perfectly committed. 

5. If a pile of wood be 18 feet A cord of wood is 128 solid 

long, 1 \\ wide, and 7-| high, how ,. feet ; the proportions commonly as* 
many cords does it contain ? signed are, 8 feet in length, 4 ia 

v^n«. 12 cards ^^Jeet* 432 incha, breadth,^ and 4 in height. 

if 

Tbe cbnttfilB of a load or pile of 
wood of any dimensions mf|3^ be' 
^ found by multiplying the leng^ bf 
the breadth and this product by the 
height ; or, by multiplying the 
length, breadth,and height into each 
other. The last product divided bf 
128 will shew the number of cords, 
the remainder, if any, will be so 
many solid feet. 



* The 432 inches in the fraction ,25 of afoot vatued accormi^ to C/SE S^Re- 
due, Dec, Fractions^ 
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6. If a lo^id of wood be 9 feet long 7. What is the valu« ,725 of a 
5J feet wide, and 4 feet higli, how ma- day ? 
ny square feet does it contain ? Atu. 17 fiouru 24 minuteM, 

Jim, 126 fsety which U %f96t •hort ^ m 
a cord. 



% 



8. What is the value of ,0625 of 9. Redvcs 3 C«ir, Ogrt, 7lb. Boz. t« 
shining ^ An9, ^ farthinga. the decimal of a Ton. 

Mi. ,15334821+ 



W, Reduce 3 farthings to the deci- 1 1 . Reduce ^It to a decimal frac- 
mal of a shilling. Am, 'fi%2S. tion. Jns. ,0125. 



[ Sect. II. 3. - FEDERAL MONEV. «7 

§ 3, jpetieral Mmtp. 

Fedxral Monet is the coin of the United States, established by Congress, 
A. D. 1 7B6. Of all coins this is the most simple, and the operations in it, the 
most easy. • 

The denonunations are in a decimal firo/iortiorij as exhibited in the followin|^ 

• -^ . TABLE. 

10 Mills *^ VCent, •. •# 

^ 10 Cents C ^akeone)^™^> 

10 Dimes f ^a^^^one < j^^^i.^^,^ marked ihusy £ 

10 Dollars ) ^ ( Eagle, 

The expression of any sum in Federal Money is^simply the expressicHi of 
a mioced number in decimal fractions. A dollar is the Unit money ; dollars 
therefore must occupy the place of units, the less denominations, as dimes, 
cents, and mills, are decimal parts of a dollar, and may be distinguished 
from dollars in the same way as any other decimals by a comma or separatrix. 
All the figures to the left hand of dtHlars, or beyond pnits place are eagles. 
Thus, 17 Eagles, 5 dollars, 3 dimes, 4 cen'lsjand 6 mUla are written-— 



Of these^ four are real coins, and one is imagin- 
ary. 

THE#eal coins are the Eagle, a gold coin ; the 
DoAar and the Dime, silver coins ; and the Cent, a 
copper coin. The mill is only imaginary, there be- 
ing no piece of money of that denomination. 

There are half-eagles, h^lf-dollars, double-dimes, 
half-dime|^nd half-cents, real coins. 



'' These denominations, or different pieces of money, being in a tenfold 
proportion, consequently, any sum in Federal Money docs of itself exhibit 
the particular number of each different piece of money contained in it. Thus, 
175>346 (seventeen eagles^ Jive dollars^ three dimes^ four cents^ aix mills) con- 
tain 175346 mills, 17534-YVcents, 1753^^^ dimes, 1 7 5-|%^ dollars, 17-5^^ 
eagles. Therefore> eagles and dollars reckoned together, express the num- 
ber of dottars contained in the sum, the same of dimes and cents ; and this 
indeed is the usual way of account, to reckon the whole sum in dollars, cents, 
and mills thus, \ ' .. 

i • .; -^ 

S 175"* 34 6 

The Addition, Subtraction, MultipUcation and Division of Federal Money 
is performed in all respects as in Decimal Fractions, to which the Scholar is 
referred for the use of rules in these ||^eratiotv%« 
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ADDITION of FEDERAL MOKXY. 

1. A&} 16 Eagles ; 3 Eagles, f DollarS) ^Cents ; 26 Dollars, 6 Dimes, 4 
Cents, 3 Mills ; 75 Cents, 8 Mills ; 40 Dollars, 9 Cents together. 



OPERATION. 



Or, the sums niay all be reckoned in dol- 
lars, cents, and mills, thus. 



S^ =§ .g 5 ^ 

^ q q G i? 

1 6 Q, 

3 7, 5 
2 6, 6 4 3 

,75 8 

4 0, 9 

22 6 4, 5 4 1 

2. If I am indebted 59 dollars, 2.12 dollars, 98 cts. 1 13 dolls. IS cts. 15 dolls. 
2 1 dolls. 50 cts. 200 dolls. 73 dolls 35 dolls. 17 cts. 75 dolls. 20 dolls. 40 dollt. 
33 cts. and 16 dolls. What is the sum which I owe f 

Ans. g 781 13 

Accountants generally omit the 
connhaj^nd distinguish centt from 
dollars bjr setting them apart from 
tlie dollars. ' 



S160 
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SUBTRACTION of FEDERAL MONEY. 



1. From DotU, 863,17 
take> DoLU, 69,82 

Operation 
8 6 3, 1 7 
6 9,83 



!2.F]IOmDo//«. 681 
take, DoUn. 57,63 
Remaindtrj DolU. 62S,37 



itemainder^ 7 9 3, 3 5 4 

MULTlPLlCAtlON df FEDERAL MONEY, 
i. If Flour be DolU, 10,25 fier barrel What ifrill 27 barrels cost ? 



Operation. 
10,2 5 
2 7 



7 175^ 
20 5 



DolU. 2 7 6, 7 5 jimwer. 

2. Multiply DolU. 76,35 
by DolU, 37,46 
JPr»cittcSy DclU, 2860,0f 10 



Point off the decimals in the pro- 
duct according to the rule in multi- 
plication of decimals ; if at any time 
there shall be more than three deci- 
mal figures, «11 beyond mills, or the 
third placei vrill be decimal parts of 
•a mill. 

3. Multiply DolU. 24,675 by 
Dolia. 13,63 
Pr9dui€. DollM. 336,320 -^ 



blVISiON of FEDERAL MONEY* 
i. If 2728 bushels of wheat cost DqIU. 2961, how much is it per bushel t 



Operation.* 
MtiUheU, Dolls. ZX. d, c. m. 
• 27^8)2961(1,0 8 5 Amtoer. 
2728 



23300 
21824 

U760 
13640 

1120 



M 



When the dividend consists of doU 
lars only, if jthere be a remainder &f- 
t^r division, cyphers mast be annexed 
as in division of decimals^^ 
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DIVISION ot FEDERAL MONEY. Sict. IL 3- 



2. Divide BoHs.SYSS equally among 
13 men j wfiat will each man receive ? 
^nt.jDoiy*. 388,933 



3. Divide DBth. 16,75 by 27. 
Product y^M centt: 



RfiDUCTIOl^ q/* FEDERAL UOJilLt. 

Case 1. • 

To reduce Pounds^ Shillings^ Pence and Farthings^ to Botlars^, 

Cents and Mills. 

Rule. ^ 

Set down the pounds and to the right hand write half the greatest even 
number of the given shillings ; then consider how many farthings there are 
contained in the given pence and farthings, and if the sum exceed 12, increase 
it by 1, or if it exceed 36, increase it by 2,#^hich sum set down to the right 
hand of half the greatest even number of shillings befbre written, remember- 
ing to increase the second place, or the^lace next to stiillings by 5, if the shil- 
ling's be an odd number ; to the whole sum thus produced, annex a cypher and 
divide the suip by 3; cut off the three right hand figures in the quotient, 
which will be cents and mills, the rest will be dollars. 

Examples. 

i. Reduce £A7 7s. lO^d. to Dollars, Cents, and Mills. 



In this example to tlie right hand of 
pounds (47) I write 3, half the greatest even 
number of the given shillings (7,) the far^ 
tilings in ia|fl?.(43) increased by tw,o{i5) be- 
cause exceeding 36 and the second place in- 
creased by 5 because the shillings were an- 
odd number, are 95, which sum Written to 
the right handof thp 3,a cypher annexed,and 
the sumdivide^by 3, gives the Answer j 167 
dollar 9^ 98 cent9y and 3 miik. 



Operation. 






4i 

1 ;t 






•** *, 






,.«,s- 






E*i ^ 






III 






•s^^l . 








< 










^ *>• "^ Js, 




<VA^ ('^A-n 


DiviD^ by 3) 


4 7 3 9 5 



J^o/U. 1 $ 7.9 H S 



ft^AC 1 » XI, v»* 



A\lUM^\f*\^ X XV^X^ V# X- A^X^JL4XV^^JU XJXKAX^MU X 



iF/iounds only are given to be reduced^ a cypher must be annexed and the 
-nunvber divided by 3 : the quotient will be dollars. If there be a remaindor 
annex more cyphers, and divide, the quotient will be cents and mills. 

When there are no ahiiUng»j or only \ ahiliing in the given tunty 90 there be n« 
ei>en number^ write a cypher in place of half the even number of shillings, then 
proceed with the pence and farthings as in other cases. • 

Iw it be required to reduce poundsj shillings^ fience^ i^c, to Dalian and cent* 
Bnfyi the cypher must not be annexed ; in this case two figures only must be 
•ut off fram the quotient. 

A LITTLE practice will make these operations extremely easy; 
2. In;^ 763 how many dollars, 5. is £ 17 U. 6jrf. how many dol- 

pents and mills ? lars, cents and mills ? 

Ms. ^549 DolU. 33 ct9. 3771. . . Jne, D9IU, 56 92 3 



4. Ik £ 1Q9 $9. S</. how many 
4o}lar9, and cents ? 

jine. JOolU. S63,94.4r 



5. In ^ 86 6#. 5|4. how may doN 
lars, cents and mills ? 

An9. Doll: 287,74 



/ Cask 2. 

Ta reduce Dollars^ Cents, and Mills, to Pounds, Shillings, Fence, 

and Farthings. 

Rule. 

TuuLTiPLT the given sum by 3, cut off the four right hand figures; which 

w III be decimals of a pound, the left hand figures will be the pounds. To find 

t.'f value of the decimals, double the first figure for shillings, and if the figure 

^ e second place be 5, add another shilling, then call the figures in the.sec- 

-;1 and third places, after deductirtg* the 5 in the second place, so many far- 

. uijjsj abating I when they are aborc 12, and 2, when they are above Se. 
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Examples. 
1. Reduce 255 dolls. 40 cents, 6 mills, to pounds, shills. pence & fai*thmgs. 



Operat^ion. 

355406 
3 



76J6218 
f^ 76^ 12*. Sd.Jnsivery 



In this example having multiplied the 
given sum by 3 and cut off the tour right 
hand figures of the product, I double the 
first figure (6)for shillings, the figures in 
the second and third places (21) abatiii^ 
1 for being over 12, (20) I consider ^s 
farthings, equal to 5d. In Dolh, 255,406 
therefore, are ^76 12*. 5rf. 
Here a in the fourth place of decimals d^j^^^ o/'« /lound) being of infe- 
rior value is not recjioned. The los^s in this place is always less than one far- 
thing. 

If there be no mills in the given sum, multiply as before 8c c^t oS'S^guresorily . 

If there be neither cents nor mills that is, i/the given sum be dollars j multiply 
by 3 and cut off one figure only. 



2. In Dolls. 392,75 how many pounds 
^hUUngs, pence and farthings ? 
jins./^ 117 16*. %d. 



3. In Dolls, 39,635 how many 
pounds, shillings.pence, &c. ? 
Jns.£ 11 \7s.9\d. 



^, Reduce 1^4 dollars, 65 cent,s to 
ppunds, shillings, pence, and farthings. 
Jns/;^4Q 7s. iO^d, 



5. Reduce DoUs. 6&4 to pounfi^ | 
and shillings, Jns. £ 205 4*- j 



4#-^ 



OECT. 11. 3. SUfFLKMENT TO FEDERAL MONEY. 0? 

SuppLE^iENT TO ipebetal ^Bonept 

. QUESTIONS. 

l/ What is Federal Monet ? When v>aM ita cMtablUhment^ and by vfhat 
authority ^ 

2. What are the denominationa in Federal Money ? 

3. Which is the Unit Money ? ^ 

4. Ho fir are dollar a diatinguiahed from dimes, etnta and vdUa ? 

fi. WHAffilacea dp the different denominationa occufiy^from the decimal fioint ? 
^. Hofvia the Addition of Federal Money ficrformed ? Subtraction ? Mul-: 
iifiUcation ? Division ? 

7. Br what method are Pounda^ SfdlHnga^ Pen^e and Farthings reduced t§ 

Federal Money ? 

8. How are Dollars y Dimes ^ Cent a and Mills ^ reduced to Pounds ^ Shillings 

Pence and Farthings ? 



EXERCISES. 



1. A MAN dies leaving an estate of 
7 1 600 DoUars, there are demands a- 
gainstthe estate of Dol. 39876,74 ; the 
residue is t« be divided between 7 sobs ; 
what will each one receive ? 

Jns^ 453\.Z)o//*.. 89c5«, 



2. A MAN seljs 1225 bushels of 
wheat at Dol. 1,38 per bushel, and 
receives dol. 93,76 for transporta* 
tion ; what does he receive in the 
whole ? 

Jna.polla. 1723,01 . 




r 



f^ 
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3. Reduce £ 375 1». eld. to Dol- 4.'In £ 7 13*. «cf. how many doUar* 
Jari and cent*, ^ru. DolU. 1250,25^ cents and mills ? ^a*, DolU. ?5 ff\ 



S. Reduce DolU, 781,2^ to po»nd* \S, Reduce DoUi, 98,763 to poundf 
fhjilings, pence, and farthing*. j^hillings, pence, and farthingi. 

Jn9. £ 234 78. 7\d, uiru^ ^ 29 12#. fd, 



TABLE 

For reducing Shillings and Pence to Cents and Mills. 

Shill. Shill. Shilt . 

3 4 5 










ShUl. 

1 


ShUl. 
2 


fence 



1 Cts.MUls 


as. Mills 
16 7 


1 Cts.I^ 
33 


1 


1 


4 


18 1 


34 


2 


2 


8 


19 ^^ 


36 


5 


4 


2 


20 *9 


37 


4 


5 


6 


22 3 


58 


^ 


7 


/ 


23 7 


40 


6 


8 


3 


25 


41 


i 


9 


7 26 4 


43 


8 


n 


1 1 27^ 8 
5 '1 29 .2 


44 


<) 


13 


45 


.10 

• 

11 


13 
15 


9:' 

1 

3| 


30 ^ 6 

32 


47 
48 



3 
7 
1 
5 
9 
3 
6 



50 

51 4 

52 8 



54 
55 
57 
58 
59 
61 
8 : 62 



63 
65 



2 
6 

3 
7 
1 
5 
9 



66 
68 
69 
70 
72 
73 
75 

76 4 

77 8 



79 
80 

82 



83 


3 


84 


7 


85 


I 


87 


5 


88 


9 


90 


S 


91 


6 


93 




94 
95 


4 ; 

8 [ 

i 


97 


A 



98 



To find by this Table the Cents and Mills in any^sum of shillings and pence 

^ under one daiJar, look the shillings at top, and the pence in the left hand col-. 
nmn, then under the foniier audon aWw^ vi\j-VvU\^ latter, viil be fuuud ihc 
^n$s and mills sought. 



^ 



Sect. II. 3. Table for reducing pounds, ^c. to dollars^ fsrc. 9&^>* 

TABLE 

For reducing the currencies of the several Un iied States to the Fed^ 

era I Money. - 






OS 

c 





N. Hamp. 




N. Jersey. 






Massachus. 


N. York. 


PennsyWaaia, 


S. €arolinft. 




Rh. Island, 


and 


Delaware, 


and 


»>. 


Conn.and N. Carolina. 


a&d 


Georgia. 




Virginia. 


MarjrlwKf. 






D. cts. m. D. cts. m. 


D. CIS. m. 


D. cts. m. 


1 


, 3 


, 3 


i 3 1 


. * 


2 


, 7 


,. 5 




6 




9 


3 


, 10 


, 8 




8 




. I4 


1 


, 14 


, 10 




11 




. I8 


2 


, 28 


, 21 




22 




. 3 6 


3 


, 42 


, 31 




33 




54 


4 


, 56 


, 42 




44 




, 71 


5 


, 6 9. 


, 52 




56 




, 89 


6 ■- 


, 83 


, 62 




67 




.107 


7 '*■ 


, 97 


, 75 




78 




125 


6 


,111 


, 83 




8 9 




,143 


9 


,125 


, 9* 




100 




,161 


lO' 


,139 


,104 




,111 




r 179 


11 


,153 


.114 


! 


122 




, J 96 


1 


,167 


,125 




,133 




,2I4 


2 


,333 


,250 • 




,26 7 




,429 


3 


,500 


,375 




,400 




,643 


4 


,6«6 


,500 




,5 33 




, 8 57 


5 


,833 


,625 




,667 




,1 71 


€ 


1,000 


,750 




,800 




,286 


7 


1,167 


,875 




,93 3' 




,5 00 


8 


1,333 


1,000 


1 


, 6 7 




,714 


9 


1,500 


i. 125 


1 


,200 




,929 


10 


1,667 


1,250 


1 


,S33 


2 


,143 


1 1 


1,833 


1,3 75 


1 


,467 


W5 7i 


12 


2,000 


1,5 00 


1 


,600 


13 


2, 1 6 7 


1,625 


1 


,733 


2,7 86 


14 


2,3 3 3 


1,750 , 


1 


,867 


3,000 


15 


2,5 00 


1,87 5 


2 


,000 


3,2 U 


16 


2,667- 


2,000 


2 


,133 


3, 4 2 4 


17 


2. 8 3 3 


2,125 


2 


,267 


3,643 


18 


3, 


2,2 50 


2 


,400 


3,8 57 


19. 


3,16 7 


2,375 


2 


,533 „ 


4 


,071 
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^ § 4 Interest 

1^ r ^tffr -r t 

IsiTEREST is the allowance given for the use of money, ^j the Boirfower t9 
the Lender. It is computed at so many dollars for each hundred lent for a 
year, f/ier anmim) and a like proportion for a greater or less time. The high- 
est rate is limited by our laws to 6 fier. Cent, that is 6 dollars for a hundred dol- 
lars, 6 cents for a htmdred.cents, ^f 6 for a j^lOO, &c. This is called legal m- 
icreaty and is always understood when no other rate is mentioned. 

THEmk are three things to be noticed in Interest. 

1. The Principal ; or, money lent. 

2. The R4TE ; or, sum fier centy Agreed on. 

3. The Amount ; or, Principal and Interest added together. 
Interest is of two sorts", simfile and comfiound. 

1. Simple Interest is that which is allowed for the principal bnly. 

2. Compound Interest is that which arises from the interes^being added 
to the principal and (continuing in the hands of the lender) becomes a part of 
the principal, at the end of each stated time of payment. 

General Rule. 

1 . FoM one year, multiply the principal by the rate, from the product cutoff 
the two right hand figures of the dollars, which will be cents, those to the left 
hand will be dollai's ; or, which is the same thing, remove the sefiaratrix, from. 
its natural place two figures towards the left hand, then all thoSe figures to the 
left hand will be dollars, and thpse to the right hand will be cents, mills, and ' 
parts of a mill. 

In the same way it^ calculated the interest on any sum cf money in/Aunds, shillings^ 
fience, and farthings .^ with this difference only, that the two Jigures cut off t0 
the right hand offiouudsy must be reduced to the lowest denominationy each time 
cutting off as at first. 

2. For two or more yearsy multiply the interest til one year by the number 
o^ years. 

3. For months, take proportional or aliquot parts of the interest for 1 year 
thai i», for 6 monhts,^ ; for4 months,-} ; for 3 moiiths, | &c. 

4. For days, take proportional or aliquot parts of the interest for 1 month, 
allowing 30 days to a month. 

E^XA^LES. 

1. WaiS^H^e interest of Dolls, 86,446 for one year, at ^ fier cent? 



Btiti^H^Vhe intei 
OpI^tion. 



Dolls,' cts. VI, In the product of the principal multi- 

86, 44 6 princilial, plied by the rate is found the answer. 

6 rate. Thus, cutting off the two right hand 

_. ^ figures from the dollars leaves 5 on the 

5|l8, 67 6 Interest, left hand which is d^llars^ the two fig- 

ures cut ofi* ( 18) are cents, the next fig- 
jMJjjji^e (6) is mills, all the fi.^^ures which may chan^^jo be at the right hand of 
^^^E/s, a rs parts of a. miUy hei^ce vvc collect the ^««^^5 Jr>IIs^ 18 cts, 6 -f^^* 
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TABLE 
For reducing the currencies, ^c. continued. 





New-Hamp. 


New York, 




&c. &c. 


&c. 


Bolls, cts. 


C. s.d.q. 


£. s. d. q. 


,20 


122 


1 7 1 


,30 


1 9 2 


243 


M 


243 


322 


,50 


300 


400 


,60 


37 1 


4 9 2 


,ro 


42 2 


5f 1 


,80 


4 9 2 


643 


,90 


54 3 


722 


n 


600 


800 


2, 


1200 


1600 


3, 


1800 


1 40o 


4, 


1 400 


1 1200 


5, 


1 1000 


2 000 


6i 


1 1600 


2 80o 


7, 


2 2 00 


2 1600 


«, 


2 8 00 


3 400 


9, 


2 1400 


3 1200 


10, 


3 000 


4 00 


20 


6, 


8 


30 


9 


12 * 


40 


12 


16 


50 


15 


20 


60 I 


18 


24 


70 


21 


28 


80 


24 


. 32 


90 


87 


36 


100 


30 


40 


200 


60 


80 


300 


90 


120 


, 400 


120 


160 


500 


150 


200 


600 


180 


24O 


700 


210 


280 


800 


240 


320 


900 


270 


369 


1000 


300 


400% 
80O 


.2000 


600 


3000 


900 


1200 


4000 ^ 


1200 


1600 


5000 


1500 


2000 ■• 


6000 


1800 


2400 


7000 


2100 


2800 


8000 


2400 


3200 


9000 


2700 


3600 


lOOOO 


3<Joe 


4000 



New-Jersey, 
&c. &c. 



South-Carolina, 
&c. 




1635^ 6 8 

1866 13 4 

2100 

2SS3 6 8 



N 



"^ 
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When the rate i* 6 per cENi*^ there is noty fierhafis^ a more concise and easy 
way of casting Interest^ on any sum of money in Dollars^ Cents^ and Millsy than 
by the folhrnng 

METHOD. 

Write down half ttie greatest even number of monthi for a multiplier ; if 
there be «i odd month It must be reckoned 30 days, for which and the given 
days, if any, seek how many times you can have 6 in the sum of them, place 
the figure for a decimal at the right hattd of half the even number of months, 
already found, by which multiply the principal ; observing in poinling off the 
product, to remove the decimal point or separatrix tv^o figures from its natur- 
al place towards the left hand, that is point offrwo more places for decimals in 
theproduct, than there are decimal places in the multiplicand and multiplier 
counted together ; then all the figures' to the left hand of tlie point, will be 
dollars, and those to the right hand, dimes, cents, mills, &c. which will be the 
interest required. 

SiiouLD there be a remainder in taking on^ sixth of the days, reduce it to 
a vulgar fraction, for which take aliquot parts of the multiplicand. Thus, 

If the remiiinder be 1=^, divide the multiplicand by 6 

If 2— i bv 3 

If .,...« 3=:^ by 2 

If 4=1. by 3 twice. 

If ....;..... . 5z=| and >...*. by 2 and 3. 

t^ie quotients which in this wajr occur, must be added to the product of th^ 
prfrtcipal multiplied liy half the months/ &c. the sum thus produced, will be 
the fcterett required. 

TVnEN there are clays^ but a les^s number than 6ySo that 6 cannot be contained i^ 
themy put a cypher in place of the decimal at the right hand of thje month** 
then ^roc^ed in all respects as ll^ove directed. 

^OTE, Ijf casting interest, each month is reckoned 30 days^ 

Examples. . 
1. What is the interest of JDolis, 76,54 for 1 year, 7 months, and 11 days ? 
^ • Operation. 

7 6, 5 4 Thje number of months being 19, the 

9 6 * r grea^te^t eVfenni^ber is 18, halfof whichis. 

■ 9, which I write down ; then seeking how 

4 S 9 2^ 4 often 6 is contained in 41, (the sum of the 

6 8 8 (0^ days in the odd month and the given days) 

I 3 8 2 7 I find it will be 6 times, which I also set 

4 2 5 5 1 down at the right hand of half the even 

^-— ^ — number of months for a decimal, by which 

'/ins. 7y4 1 I :6 2 together I multiply the principal. In taking 

one sixth of the days (41) there will be a re- 
g maindor of S":::^} and ^ for which I take, first 

q "^ one Aflf//" the multiplicand, that is, divide the 

multiplicand by 2, then by 3 and these quo- 
tients added, with the products of half the e- 
ven number of months Is^c, the sum of them will shew the interest required, ob- 
serving to count off two more figures for decimals in the product than there 
are decimal figures in both the multiplier and multiplicand, counted together. 

For the concisene&s and simplicity of the above method, it is conceived, that 
mctors will recommend it to tkeir Pupils in preference to any other, . 
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^•^ 



iOi 



2. What is the intercftt ofDclU, 3. What is the intefrst of DolU, 

5,93 for 2 years and 8 months ? 67,6J for 3 years and 2 nronths ? 

^ns. 94 cents 8 miiis. Ana. 12 dolls. 84 rr*. 7 miVfr. 



ty' 



K 



4, WfiAT is the interest of 9 1 
fients for 27 years ? 

Ans, \ doL 47cts^ 4m. 



When the interest •n any sum is requir* 
td for a great numbei^ of years, it \rill be 
easier, first to find the interest for 1 year, 
then multiply the interest so found by th« 
cumber of years. 

5. What isuhe inlefest oi Bolls, 
2870,32 for 10 dJ|ys ? 

Ans. 4t dolls. 7 Be is, Sm. 



Wbe n the' rate is any other than 6 F£K cMNr,JlrstJ!nd the interest at 6fier cent^ 
than divide the interest so found by such parts as the interest at the rate required^ 
escceeds or falls shari oj the interest at 8 fier cent, and the. quotient added to or 
subtracted from the interest at %/ier centj as. the case fnay bcy vnll give the inters 
e9t at the rate required. - . 

6. What is the interest of jDo//*. 7. What is the interest of bells, 
1 87>84 for 2 years and 6 months at 5 ^9,07 for 10 months at 8 fier cc^t / - 
fier cent ? Ans. Dolls, 17,2 i Ans. Dolls, 5,^71* 
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8 . Wh A^ ia the interest of Do/h. 
2,29 for i montli, Ml days at 3 /ler 
cent ? Jns.9 milt», 

V 

10. W H A T^ t he i nt ere St of /)§//*. 
1600 for one year, and 3 montlis ? 
Jim, 120 dolU, 

12. What is the interest of -Do//*. 
17,68 for 1 1 months, and 28 days ? 
jins, Dolls. 1,054 

14. What is the interest of 105^1 
1 year, 7 months, and 6 days ? 
jlns. 10 dolla, 13 cts. Sm, 



9. What is the interest of Do//*, 
18 for 5 years, 14 days at 7 percent 7 
Ana. 2 dolls. 56 et9. 9 m. 

1 1 . What is the interest oi Dolls. 
5,8 1 1 for one year and 1 1 months \ 
An9. 66 cents 8 m. 

IS. What is the interest of Z)o//f. 
861,12 for 9 months, 25 days at 7 
fier cent ? Ana. 49,394 

1 5. What is the interest oi Doiui 
86 for 9 months ? Ana. doila. 3,87 



16. WhatJs fhe i^erest of 78 dolls, 
jScts. for 5 years 10 months, and 3 
;lays ? Ana. 27 dolls. 4$ cts. 5m. 



17. What is the interest of 813 
dolls. SOcta. for 2 years, 8 months, 
»tid 4 days ? 

Ans. 130 dolls, 50c/*. 9m. 



To this mode of computing interest, I would add from the « Maasachtuttta 
Jmtice^^* a 

METHOD 

Ofccmpiixing the interest due on bonds s notes, %Sc. v)hen partial pay- 
ments may at different times be made^ as established fy the Courts 
ef Law in Massachusetts. 

Rule. . / 

Cast the interest tip to^he first payment, and if the payment exceed the in* 
t'jrest, dcdjict the excess from the principal, and cast the interest upon the fe- 
:mainder to the time of the second payment. If the payment be less than the 
ir.(trest, plao? it.by itself, and cast on the interest to the time of the next pty- 
iricnt, and so on, itntil the payments exceed the interest, then deduct tho ex- 
ccs^ from the piinclpalj and proceed as hefore.v,.^ ., 

^ ExAlitPLES. 

r.rpposE A sl^ould have a bond against B for 1 166 dollars, 66 cents, and 6 

mills, dated May 1, 1796,1 upon which the following payments shouW bt 
made, Tiz. • .. . .■ . 

Dollar ay Mills, ^ontha, Days, 

1." December 25, 1796 - - - - -^ - 166, 666 7 

2... July 10, 1797, - . ...... 16,666 6 

3. September 1, 1798, ..... ^ - 5©, 000 13 

4. June 14, 1799, ,333,333 9 

5. April 15, I860, -.♦..- . . 620, 000 10 
What yvinhe due upon it August 3, 18o! ? 15 



Ana. DolU. 237 96 



24 
15 
SI 
13 

1 
18 

Cents. 



s 



To facilitate the operation, let the^pace of time ffon^he date of the Bond 
to the day of tlws first ^payment, and from the time; of one payment Vo that of 
ivnother, apd fro^t^ that of the last payment to the time of settlement, be ftrft^l 
compute*! and feet iiff\vVi agamstthc^ay of payment as at-ove. Then set dow« j 
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the sum on which the interest is to be cast, ^ith the interest ind payments in 
columns thus, ^ - v, 

I Principal. | Time. | Interest. 



UtolU: Mills, 
1166,666 
1^1,167 



1045,499 
1045,499 
1045,499 

245,093 

800,406 
579,847 

220,555. 




17,203 

The last remainder 220,55* 

Interest from the last payment 17,203 



Sumdue Aug. 1st. 1801 237,762 

2. SupposiN6,anote of 867 dollars, 33 cents |fated Jan. 6, 1794, upon which 
the following payments should be made, viz. / w 

" ■ Dolls, CIS. " ' ^> 

1. April 16, 1797, -..--- 136,44 

2. April 16, 1799, .-•-..- 31^ 

3. J^n. 1, 1800. - ' 4f^ 
What would be due July 11, 1801 ? Ans^DolUAxs^loT^ 



C /i 



r 



a.' 



/ ' 



c 



'••^. 






miHl 



0% 




/'■ 






I 



\r 



/ 
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COMPOUND INTEREST. 

Compound Interest, 



Sect. II; 4. p 



Is calculated hj adding Ihc interest to the principal at the end of each year 
and making the amount the principal for the succeeding year ; then the given 
principal subtracted from the last amount the remainder will be the compound 
interest. 

J concise and easy Method of casting Compound Interest ^ at 6 
per Cet\t. on any sum in Federal Money. 

'"* Rule. 

Multiply the given sum, if 

For 2 yeara^ by 112,36 F%r 7 yearf^ by 150,363« 
3 years — 119,1016 8 years — 159,3848 

-, 4 yean — 126,2476^ 9 years — 168,9478 

5 years — 133,8225 ^ 10 years — 179,0847 

- . 6 years — 141,8519 * 11 years -^ 189,8298 

Note. 1. Three of the first or highest decimals, in the above numbers, 
will be sufficiently accurate for most operations ; the product, remember- 
ing to move the separatrix two figures from its natural place towards the 
left hand, will then shew the amount of principal and compound interest 
for the given number of years. Subtract the principal from the amount, 
and it will shew the compound intei*est. 

2. When there are months and days ; first, find the amount of principal and 
compound interest for the years, agreeably to the foregoing method,then,for 
the months and days, cast the simple intei^st on the amount thus found ; 
this added to the amount will give the answer. 

3. Any ^|H|^<)^ i^^x^^^y ^^ Compound Interest, M^ili double itself in 1 1 years^ 10 
months^id 22 days. 

Examples. 

2. What is the amount of jS236 at 
years, 7 



i< 



1. What is the compound in 
.erest of g 56 75 for 1 1 years ? 



for 4 






/ "v 



6 

4 5 

5 6 



Operation. 

5 6, 7 5 

1 8 9, 8 2 9 

5 10 7 5 
113 5 
5 4 
7 5 

5 



compound interest, 
months and 6 days l 

Operation. 
1 2 6,2 4 7 6 
2.3 6 



3 
2 5 



7 5 7 4 8 5 
7 8 7 4 3 8 
2 4 9 5 2 



6 



!S2 9 



7, 9 4 4 
3,6 



3 3 6 jimount 
\_for 4 years; 



\ 6 7,7 >2 7 9 5 7 5 Jmount. 
5 6y7 5,Princi/ial subtiacted. 

S 5 0, 9 7 CempQiiiiil interest. 



17 8 7 6 6 4 
8 9 3 8 3 2 



-[wo. 6 days. 



S 1 0, 7 2 5 9 8 4 Interest for 
2 9 7, 9 4 4 Jimount ^for 4 yeari^ 

\a dded J 

i 3 8, 6 e 9 Ansv/er, 






i 
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Supplement to ^^ 3fttttt0^» 

QUESTIONS. 

1. Wba'T 18 interest f 

2. IVHAt 19 understood by 6 PSRcRsr? 3 P£« etvr f S Pii« t^vtf l^c* 

3. WHAtfier centjfier annum is tUlowed by Law to the Lender for the use of 

his Money P 

4. Wha^ is understood by the Principal f the kAtE ? the amount ? 

5. Op hovf many kinds is interest ? in what does the difference consist f 

6. Ho iris sim/iie interest talctilated/or one year^ in Federal Money P 
f. For more years than oncy how is the interest found P 

8. When there are months and days what is the method of procedure ? 

9, WiiAT other metbod is there of casting interest on sUms in Federal Msney P 

10. TP'hen the days are a less humber than 69 so that 6 cannot.be contained in 

themy what is to be done f 

1 1 . How is simfile intetest cast infioundsy shilHngSyfiencey and farthings ? 

i2. When partial payments are made, at (Afferent timesy how is the interest cal^ 
culated ? 

I . What is the Interest of 9 1 6 Dolls, 2. What is the interest of 93 doUs. 
Y2 cts, for 1 year and 4 months ? 1^ cts. 1 1 days ? Jns. IT cts, 

Jns. Dolls^ 7a,33r. 



/ / 



3^. What is the Interest of Dslls. 5, 19, 
for 7 months ? 

Ans, 18 cts* 1 m» 



4. What is the interest of Z)o//«« 
1,07 for 3 years 6 months, and 15 
days \ Ans. 22 cts. 7 m. 



/vl 



/ 
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5. What istbe interest of jf 41 
3^. for a year and 2 months ? 
•inf. ^3 18 21. 



1 1«. 6. What is the interest of Dolls. 
, 273,5 1 at 7 fier cent for 1 year anil 
10 days ? Jna, JDoUs. 19,677. 



7. SuFfosiwG a note of i>oi&. 317,92 dated July 5, 1797, on .which were 
the following payments; Sept. 13, 1799, DolU. 508,04. March 10, 1800 DolU. 
76 ; what was the sum due Jan. 1 , UO 1 ? Jns, DolU. 83,99 1 . 



-^ 
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XV 4 



§ 5, Comp0ttnti mSttlttpIitatton. 



Compound Multiplication is when the Multiplicand consists of sever- 
al denominations. It is particularly useful in findings the value of Goods. 

Th£ different denominations in what was formerly called Lawful Money^ 
render this rule with some others in Arithmetic, as ''Compound Division 9^nd 
Practice, rules of great usefulness, quite tedious, and the variety of cases 
necessarily introduced, extremely burthensome to the memory. This lum- 
ber of the mind might be almost wholly dispensed with, were the habit of 
reckoning in Federal Money generally adopted thro* the U, States, 

For important i[:easons, Poundsy ShilHnga, Pence, and farthings ought to 
fell wholly into disui^e : Federal Money is our JVational Currency ,• the Schol- 
ar might encompass the most useful rules of Arithmetic in half the time ; 
tjhe value of commodities, bought and sold, might be cast with half the troub- 
le, and with much less liability to errors, were all the calculations in money 
universally made in Dollars, Cents, and ji^lls. But thisj toi>e practised must 
he taught ; it must be taught in our schools, and so long as the prices of goods, 
andalmost every man's accounts are in Pounds, Shillings, Pence and Farthings^ 
this mode of reckoning must not be left untaught. 

To comprise the greater usefulness, and ^so to shew the great advantage 
which is gained by reckoning in Federal Money, I have contrasted the two 
modes of account, and in separate columns, on the same page, have put the 
same questions in Old Lawful, and in Federal Money. 

Operation. , 



ihPounds,Shil. Pence, Farthings. 
Case, 1. 

When the quantity dofs not exceed 
12 yards, fiounds, Is^c. set down the 
price of 1 yard or pound, and place the 
quantity underneath the lowestdenom- 
Ination for a multiplier. Begin by mul- 
tiplying the lowest denomination an^ 
carry by the same rules from one de- 
nomination to another, as in Com- 
pound Addition. 

Examples. 
1. What will 7 yards of cloth cost 
at 9/5 per yard ? 

Operation. 
£. s, d. 

9 5 firtce of 1 yard. 
7 yards, 

Jina. 3 5 11 f^rice of^ijar4f' 

I SAY, 7 times 5 is 35 penccrzVl ^ • ^ 
set down * 1 1 and carry 2, saying, 7 
limes 9 is 63, and 2 I carry i** 65.9.rr 
^. 3 5^. which I set down. 



In Dollars, Cents f Mills. 

IN ALL CASES 

Multiply the price and the quan- 
tity together according to the rules of 
multiplication in Decimal Fractisns, 
and Federal Money, and the product 
will be the answer. That is, 

Multiply as in simple multipliea* 
Uon, and from the product poiut of so 
many places for cents and mills as 
there are places of cents |ind mills in 
the price. 

Examples- 

1 . What will 7 yards of cloth cost at 
Dolls. 1,57 (equal to 9/5 J per yard ? 

Operation. » 

D, cts. , '' -As there are 

1, 57 Price. two decima 

7 quantity, places in 

price so I make 



"Si 

. ^ ^- iak< 

.'i/;7*.l0399/2nV^ offfjds. two in the pro 



r 
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Pounds, SbilL Pence^ Farthings. 

2. What will 9 pounds of sugar cost 
at lOd, per pound f 4«t. fj^f 



S. What will 6 yards of cloth cost 
atiC* 1- 10*. Sd. per yard ? 

Jin*. £, 9 ?«. 64. 



Case 2. 

i^Afn /Ac qteantity exceeds 13 an<^ »• 
fl«y number nvUhm the MuUifiUcationTa- 
i>ley multiply by two such numbers, as 
when inultiplied together, will produce 
the given quantity. 

If no two numbers will do this ex- 
actly, multiply by two such numbers, 
as come the nearest to it, and by the 
deficiency or excess, multiply the mul- 
tiplicand, and this product added to, or 
subtracted from the first product, as 
the case may require,gives the answer. 

£xAH?L£S. 
I. Whaf will 42 yards of cloth cost 
at 14/9 /ier yard? 

Ofbration. 

£. s. d. 

15 9flriceoflyard. 
Multi/ilied by 6 



Dollars f Cents, Milk. 

%, What will 9 pounds of sugar cost 
at Dolls, 0,139 fier/iound f 

Jins. Dolls. 1,?S1 



4 14 



6firiceo/St/ards. 
7 



3. What will 6 yardft of . cloth cost 
at DoUs^ $fi7 per yard ? 

4ns. doUs. 90,43. 



■% 



MuUifiUed by 

-fe^ . !- 

jins, 33 1 6/iriceof^i2yd8 
Because 6 times 7 is 42, J multiply 
the price of 1 yard by 6 and this pro- 
duct by 7, as the rule directs. 



4. What will 42 yards of clotl^ cpsi 
at JPolls. 2,625 per yard ? 
Opkration. 
D. cts. m. 
2,6 2 5 
4 J2 ' 



5 2 5 
10 5 

1' . '■ ■ . 1 ■ iif " 'i— ■■■ 
DqUs. 1 I Oj2 5 Q Anvtfier* 
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Pounds^ SbilL Pence ^ Farthings. 
2. What will \%S yards of cloth cost 
m Sfr fier.JSLTdi Jn»,£^4, 17 11 



3. What will 5 1 pounds of tea cost 
at 3/6 /ler lb. Am. ;C S 1 •«. 6«f . 



» 



Dollars^ CentSf Mills. 

5. What will 1^5 yards of cloth 
cost at 93 cents per yard ? 



6. W^at will 5 1 pounds of tea cost 

at rfo//ar» 0,5^3 per lb? 

Jn: DolU. 29,733 



4. What will 130 yards of cloth 
eost at ^ 2 3t. 9d. per yard ? 

AnM,£^%A 7*. 6rf. 



7. What will 130 yards of cloth 
cost at dollar 9 7,25 per yard ? 

Ana. Dolls, 9^2^50 • 



Case S; 

When the multifiHer^ that U^ the quari" 
iityy exceeds 1 44,iDUltiply first by 1 and 
this product again by 10 whiqh will 
give the price of 100 yards &c< axt^ if 
%hp quantity be even hundreds, multi- 
ply the price of one hundred by the 
number of hundreds in the question, 
and the product will be the answer ; if 
there are odd numbers, multiply the 
price of 10 by the number of tens, and 
the price of unity, or 1, by the number 
of units, then these several products 
added together will be the answer. 



- > 



<: 
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Pounds, Shill Pence, Farthings, I Dollars, Cents, Mills. 

Examples. 8. What will 563 yards of cloth 

cost at DolU, 4,43 per yard ? 
Operation. 
Yards. 5 6 3 



1. What win 563 yards of cloth 
cost 9X£ 1 6*. 7d, per yard ? 
Operatiox- 
/. *. d. 

1 6 7 firice of 1 yard, 
10 



DolU. 4, 4 3 



5 \Q firice of 10 yd9, 
10 



132 18 4 firiceqf 100 yds. 



664 n S fiHce of SOO yds. 

6tTmes\Oi/ds.79 15 firice of 60 yds. 

^ times 1 ?/rf. 3 19 9 /iriceofS yds. 

jins. 748 6 S firice q/'563 y(/«. 



16 8 9 
3 2 5 2 
2 2 5 2 

Do//*. 2 4 9 4, 9 .^«*. 



2. What will 328 yards of cloth 
cest at IQs. 6]</. per yard ? 

^ns.£%72 \78, Bd. , 



I 



9. What will 328 yards of cloth 
cost at dolls. 1,757 per yard ? 

^n», Dolls. 5/6,296 



5. Wmat will €21 yards of cloth 

c;",^; L:t lii-. Sc/. per yard ? 

^ri#.';C395 4«. 



10. What will 634 yards of cloth 
cost at Dolls, 2, 11 1 per yard ? 

jins. Dolls. 1317,264. 



SICT.11.5. 5UrrJL.Jl-jyilLiN 1 ToU. MUL.TlI'LlUATiUN. Ill 



Supplement to CompOUnD ll©ultip][teati0n* 

^ * QUESTIONS. 

1. WHAtU Comfiound Multi^cation ? 

2 Wha r 19 its Me P W 

S. ^Irb ofieratioiu mo9t eaayj^ Old Lawful^ or in Federal Mo sir. 

4. WSATi* the rule /or Cojnfiound Multifilication ? 

5. When the quantity ^ that i>, the Multifilier^ exceeds 1 2 and is within theMuh 
tifilication Thble^ vfhat are the stefis to he taken ? 

6. WtiBV no two numbers multifiHed together will firoduce the given quantity j 
what then is to be done ? 

7. When the multiplier exceeds 144, what is the method of procedure ? 

8. When the price of goods are given in Federal Money ^ ivhat is the general 
and universal rule for finding their value by multiplication ? 

EXERCISES. * 



1. A MAN has 38 silver cups, each 
•ne weighings loz. 3pwts. \6grs. how 
much silver do they all contain ? 
Jtns. 3H. Uoz. \9pwts, %grs. 



^2. If a man travel 34 miles, 3 fiir- 
Kngs, and 17 rods in one day, how far^ 
will he travel in 62 days ? ,^ 

vfnf. 2134 miUsy 4fur. l^rods. " 



3. What will 235 yards of cloth 
••me to at £ 1 2s. S\d. per yard ? 
A7is.£ 2«3 17*. U^d. 



4. If a horse run a mile in 12 min- 
utes, 16 seconds, iu what time would 
he g« 176 miles ? 

jins. \I). llh. 5^tn. 56f. 



i 
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COMPOUND DIVISION. Se c t, II. 6, 



CoBltouNb Division is the dividing of diffcrt nt denominations. 

Opeuations. 



InPounds^ShiU.Pencet Farthings. 
Case 1. 

1 • WHEVthc divisor^ that is^ the gitan- 
tity does not exceed 12, begin at the 
highest denomination, and in the man- 
tier of short division, find how many 
times the divisor is contained in it, 
place the quotient under its own de- 
nomination, and if any thing remain, 
reduce it to the next lets denomina- 
tion, and divide as before ; s6 proceed 
through all the denominations. 

% . tfthe quantity exceed 1 2, and there 
ie any two numbers^ which vmltifiBed to* 
fret her will produce tt^ divide the price^ 
first by one of those numbers, and thi^ 
quotient by the other. 

Examples* 

1. If 5 yards of cloth cost /^.3 13«. 
€d. what is that/i^r yard ? 
Operation. 

/. 8. d. 

.5)3 13 6 price of 5 yds. 



14 8^ price of \ yd. 

Finding I cannot have the divisor 
(5) in the first denomination (£,S) I 
reduce it to shillings, (60) and add in 
the 13 shillings, wliida make 73 shil- 
lings, in which the dmsor (5) is con- 
tained 14 times, and 3 remain ; I set 
down the 14 and the remainder (3 shil- 
lings) reduced to pence (36) and the 
6d. added make 42 pence in which the 
divisor is contained 8 times and two 
remain ; I set down the 8, and reduce 
the 2 p^nce to farthings (8) in which I 
have the divisor once ( 1 gr. or ^.) and 
a remainder of ^ of si farthing, whieh 
being of small value is neglected. 

2. If 48 yards of cloth cost ^.4 169. 
4^d. what is that per yard ? 

« Ans, 2«. 



In Dollarsy Cents^ Milh^ 
In all Cases. 

Divide the price by the quantitjr^ 
and point off so many places for cents 
and mills in the product as there are 
places ofcts« and mills in the dividend. 

If the quantity be a composite nnntbery 
that is, produced by the multiplication 
of two nunibers, the operation may be 
varied by dividing tlie price first by 
one of those numbers and this quotient 
by the other. 

Examples. 

1. If 5 yards of cloth cost Z>o//«. 12, 
25, what is x\\?Xper yard ? 



Operation. 



D. Cts. 

5)1 2,2 5 

Ans, 2, 4 5 



Ther'e are two 
decimal places In 
the dividend. I^ 
therefore, point off 

two places for decimals, or cents in 

the quotient. 



2. If. 48 yards of cloth cost Dolls. 
1 6,06 what is that per yard ? 

Ans. Dolls, 0,33. 



Sect. II. (. 



COiMPOUND DIVISION. 



IIS 



Pounds^ SbilL Pence ^ Farthings. 

3. Tf 24 lb. of tea cost £ 2 7a. 9|rf. 
what is that per lb ? 

Ana,£0 1«.11|. 



4. If 35 yavds of cloth cost £ 42 6«. 
7\d. what is that per yard \ 

Jna.£ I 48. H^d. 



Case 2. ^ 

i, ^i If AVIS G the price of an Hundred 
ioeight ( 1 12/^.) tojind the price of 1 Ih. 
divide the given price by 8, that quo* 
'tient by 7, and this quotient by 2, and 
the last quotient will be the price of 
I /d. required." 

2. If the number of hundred ^eight 
be more than oncj first divide the whole 
price by the number of hundreds, then 
proceed as before. 

Examples. 
1. If 1 cwt, of sugar cost jC3 7*. 6d. 
what is that per lb. 

Operatiojt. 
£, 8. d. g. 
8)3 7 6 price 1 cwt. 

7)0 8 5 \ priceof\4lb.or\cv)t. 

2) 12 2 price of 215, or ^^ civt. 

Ana. 7 1 price of lib. 



N ) 



Dollars^ Cents, Mills. 

3. If 24 lb. of tea cost Delia. 7,97 
what is that per lb« ? Ana. D9lla. 0,333 



4^ If 35 yards of cloth cost Dolla, 
141,103 what is that per yard ? 

Ana.DolU.AfiZX 



the same may be done in Federal 
Money. 



5. It 1 cwt. of sugar cost Dolla^ 11, 
25 eta. vdiat is that per lb.} 

Ana. 10 Centa. 
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Dollars^ Cents, Mills. 



Foundsy SbilL Pence ^ Farthings. 

2. If 8ctt»r. of cocoa cost £• ^K ^* 
4d. what is that per W 7 Am, 4d. 



3. li 3 c«^r. of sugar cost j(^. 15. 13*, 
what is that per lb ^ Arts* 1 Icf. 



6. If 8 cwt. of cocoa cost S5l>22g 
what is that per id ? 

Ana, 5 cent 8^ 7 mUh. 



7. If 3 cw^ of sugar costi %52^\67 
what is that per lb 7 

Ans. 15 centH 5 mUl9. 



Case 3. 

^* WiiKN the divisor is such a numberX 
an cannot be firoduced tiy (he muliifilicaA 
lion of a imHl number i'i divide aftet the! 
maiiue** ox i**ng divisiou, selling down I 
tJ^ii jf'CiV*' <>/uiKitJi Jj^: and reducing.'* I 
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COMPOUND DIVISION. 
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JPounds, ShilL Pence, Farthings. 
Examples. 
1 If 46 yards of cloth cost ^.53 
10*. 6d. what is that per yard ? 
OpEHATioir. 
/. *. d. L s. d. 
46)53 10 6 (1 3 3i'^n*. 
46 

20 

46)150(3 
138 

12 
12 

46)150(3 
138 

12 
4 

46)48(1 
46 



5. If 263 bushels of wheat cost £.86 
7*. lOrf. what is that per bushel ? 

Jns. 6/6J 



Dollars, Cents. Mills. 
8. If 46 yards of cloth cost %\7t 
,4 1 6. what is that per yard ? 

Arts. 23,878. 



9. If 363 bushels of wheat coat 
S(28T,973 ; what is that per bushel ? 
Ana. 21,093 



3. If 670 gallons of wine cost ^.147 
1*. 1 Id. what is that per gallon ? 

And 4/4^ 



le. If 670 gallons of wine cost 
55490,32 ; what is that per gallon ? 
Ana. g0,73. 
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QUESTIONS. 

1 What is Com/iound Division? 

2. tVHEN theflrice of any quantity^ not exceeding 12, of yarda^ pounds^ IStc.U 
given in fioimde^ shillings y/ience \S^farthingSy how is the price of one yard found ? 

3. Wrev the quantity is such a number as cannot be^roduced by the multifili^ 
cation of small numbers^ what is the method of procedure ? 

4. Having the price of an hundred weight given^ in w/iat way is found the 
priced lib,? 

5. If there be several hundred weight what. are the steps of operating ? 

6. When the price is given in Federal Money ^what is the method of operating ? , 

EXERCISES. 
Operations. 

Pounds, Shili Pence, Fcrtbings- 1 Bolls. Cents, Mills. 

Let the, Scholar reduce the price of 
the sheep and of the cows to Federal 
Money, and perform the operations in 

Dolls. Cents, miU, 



i. If 10 sheep cost ^.4 5«. 7d, what 
e price of e^ch ? 4n9. 8/6|, 



IS 



2. Ir 84 cows cost ;^253 13*. what 
is the price of each ? 

4ns, £3 O 4ld. 






J^rice of I sheep, g 1,426 



^ 



^ 



' Price of 1 cow, g 10,065* 
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3. If 121 pieces of cloth measure 
2896 yarda^ \qr, 2na, what does each 
piece measure ? 

,4n4, ^3 i/ard*y 3gr, 3na, 



4. If 66 tea-spoons weigh 2ld, lOoz. 
I4fiwt, what is the weight of each ? 



I 5. If 2 cwr. of xicc CQ8t £2 11* 6|rf I 6. At ^2 1 U. 6fi, for 2 cwt, of 

what is t!|at per /^. # v5fn*. 3|rf. I rice, what is that in Federal Moneyy 

% I and what is that per lb. ? 

Price Qf I lb. 3fcnM, 8 wUIm. 



5' 



/.■•'.*'^"^/^- ; /^ 



./< 



^' 



.-^-^ 



7. If 47 bags of Indigo weigh 12 cw/. J 8, If 8 horses cat 900 bushels, 
1^. 36/^*, 4oz* what does each weigh ? | and I peck of oats in 1 year, how 



Am, \qr, lih, X2oz, 



I much will each horse eat per day I 
Atu. IJiecky Xqt, \fit, %^H9. 



'f^ 



118 Supplement to COMPOUND DIVISION. Sect. 11.6. 

9. Divide £297 2». Sd. among 4 men, 6 boys, and give each man 3 time9 
ao mQchjis one boy ; what will each man 8hare> and each boy ? 

Oferatiox* 

The men have triple £* 9. d. £. 

8hares,thepefore,multi- 18)297 2 3 (16 

ply the number of men 1 8 

(4) by 3, and add the 

number of boys, (6) for 117 

a divisor. 108 



«. d* q, 

10 1 2rzl boy*a share. 
3 



vffZf. 49 la 4 2=z:l man's share. 



men. hoys. 
4 and 6 
S 

J2 
6 



9 

20 

)182(10 
18 



1 8 the number ofefuml 1 2 
shares in the wh^e *— 
=DiViaor. 27(1 

18 

9 
4 



Proof. 
£A9 10 4 2 
4 

198 16 Omen's sham 

16 10 1 2 and 
6 



99 9 hoy^s share^ 



/J,297 2 3 added. 



36 



!•. DiTiDB ^.39 12» $d. among 4 men, 6 women, and 9 boys ; gire each 
man double to a woman^ each woman double to a boy. 

£. s. d. 
115 b boy's share. 
Answer. ^2 2 lO awoman^s sftam 
5 % a mans*^ share * 






i 7. ^in0t fink of <C6tee» 



Thb Single Rule of Three, sometimes called the Rule o/'ProportioK} is 
kno\rn by having three terma given to find ?l fourth. 
It is of two kinds. Direct and Indirect^ or Inverse, 

SiNGiE Rule of Three Direct: 

Thb Single Rule of Three Dii^ect teaches, by hiving three numbers given 
to find a fourth, which shall bear the same proportion to the third that the 
secofid does to the first. 

It is evident that the value, we^ht, and measure of any commodity is pro- 
portionate to its quantity, that the amount of worki or consumption is propor- 
tionate to the time ; that gain, loss, and interest, when the time is fixed, is 
proportionate to the capital sum from which it arises ; and that the effect pro- 
duced by any cause is proportionate tp the extent of that cause. 

These are cases in direct proportion, and all others may be known to be 
so, when the number sought increases or diminishes along with the term from 
which it is derived. Therefore, 

If more require more^ or less require /^m, the question is always known to 
belong to the Rule of Three Direct. 

More requiring morcy is when the third term is greater than the first and 
requires the fourth term to be greater than the second. 

Less requiring lesa^ is when the third term is less than the first, and requires 
the fourth term to be less than the second. 

Rule. 

" 1 . State the question by making that number which asks the question 
"the third term, or putting it in the third place ; that, which Is of the same 
** name or quality as the demand, the first term, and that, which is of the same 
" name or quality^ith the answer required, the second term.** ^ 

" 2. Multiply the second and third terms together, divide by the-fllllljlll^ 
"the quotient will be the answer to the question, which (as also the remam- 
' *' der) will be in the same denomination in which you left the second term, and 
*' may be brought into any other denomination required." 

The chief difficulty that occurs in the Rule of Three^ is the right placing of 
the numbers, or stating of the question ; this being accomplished there is 
nothing to do, but to rtiultiply and divide, and the work is done. 

To this end the nature of every question must be considered, and the cir- 
cumstances on which the pwportion depends, observed, and common sense 
will direct this if the terms of the question be understood. 

The method of proof is by inverting the order of the question. 

Mite. 1 . If the first and third terms, both or either, be of different denom- 
inations, both terms must be reduced to the lowest denomination mentioned in 
either, before stating the question. 

2. If the second term consist of different denominations, it must be reduced 
to the lowest denomination , the fourth t«rm, or answer will blien be found in 
the same denomination, and must be reduced back again to the highest de- 
nomination possible. 

3. After division if there be any remainder, and the quotient be not in tie 
lowest denomination, it must be reduced to the next less denominatioh, divi- 
ding as before. So continue to do, till it is brought to the lowest denomina- 
tion, or till nothing remains. 

4. In every question there is a supposition and a demand ; the su^\joaltiotx 
is implied m tht- two first terms of the st&lem^til; V\\^ ek.OT^:^xAm^^'i xii^cs:<^^ 
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5. WHENlany of the terms are given in Federql Money the operation is con- 
ducteH in all respects as in simple numbers, observing only to place the point, 
or separatrix between dollars and cenjts, and to point oiF the results according 
to wltat has been taught already in Decimal Fractions^ Federal Money^ and fur- 
ther illustrated in Cofnfiound Division, 

6. When any number of barrels, bales, or other packages or pieces are given, 
if they be of equal contents, find the contents of one barrel or price, &c* in the 
lowest denomination mentioned, which, multiply by the number of pieces, &c. 
the product will be the contents of the whole.— If the pieces, &c. be of une- 
qual contents, find the content of each, add these together, and the sum of them 
will be the whole quantity. 

7. The term which asks the question, or that which implies the demand, is 
generally known by some of these words going before it ; How much ? How 
many ? How long ? What cost ? What will ? Sec. 

Examples. 
1. If 9/ds of tobacco cost 6/. what will 25/3s cost ? 
Operation. 

25 : to the answer. 



lbs 
As 9 



9, 

: 6 

25 



30 
12 



'S, d. 



Here 25/d« which asks the question, 
(%ahat iviil 25lbs, ts^c.J is made the third 
terra, by being put in the third place ; 
9lbs. being of the same name, the first 
term, and 6s. of the same name with the 
term sought, the second term. 

I Multiply the second and third 
terms together and divide by the first. 
The remainder (6) I reduce to pence, 
and divide as before. The quotients 
make the answer, 1^. 



9)150)16 8 answer. 
9 

60 
54 

6 

m'^ *i2 ^ ^ 

9)72(8 
72 

00 
By inverting the order of the question it will stand thus, 
2. If 65. buy 9lbs, of tobacco, what will 16/8 buy ? 

d. Here the term which asks th« 

8 question (16/8) is of different de- 

nominations, it must, therefore, be 
reduced to the lowest denomina- 
tion mentioned (fience) as must 
also the other term of the same 
name, consequently, to be the first 
term. 



6 
12 



s, 
16 
12 



72fience 200 ftence. 



pence, 
^s, 72 : 



lbs, pence, 
9 :: 200 

200 



72)1800)25 lis, ansrjer. 
144 



360 
360 
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Again By inrerting the order of the question. 

3. ly 16/S (=200 yi^ncff) buy 25/d« of Tobacco, how much wUl 6«. (=72 



Jifnce) btiy ? 



Operation. 
rf. • /**. d. 

Aa 200 : 25 2 : 72 
72 



50 
175 



TitESE three questions are only the 
first varied ; they shew how any ques- 



2/00)1 8(00(9/*. ./fn». tion in this Rule, may be inverted. 
18 



4. If loz. of Silver cost 6/5 what will be the price of a silver cup, that 
weighs 9or. 4/ii»r. \egf9. 



-I 



oz. 

1 

20 

24 

80 
40 

490gr9. 



9. 

6 
12 



d. 

i 



8 Ifience^ 



' gr9. d. 
As 480 : 81 ; 

.4432 



163 
243 
324 
324 



d. 



oz.fiwt, gr9, 
^ 4 16 

20 



184/iw^ 

24 

752 
368 

4432^«. 



As each of the 
terms contains dif- 
ferent denomina- 
tions, they must 
all be reduced to 
the lowest denom^ 
inatioH menticmed. 



gr9. 
:4432 



480)358992(747 3| *4rn«wer,which must be reduced to 
3360 the highest denomination ; thus, 

12)7 4 7 3^. 



2299 
1920 

3792 
3360 



2|0)6|2 3d. 
>f 3 2#. 3(/, 3|^. Artit 



432 
4 

)1728(3 
1440 



388 
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f 

t 5. If 6 horses eat 21 busHeU of oats in 3 weeks, how many bushels will 20 

horses eat in the same time ? 

y4hs, 70 hu^hth. The satiie question inverted. 

6. If 20 horses eat 70 bushel» of oats 
in 5 weeks, how many bushels will 6 
• horses eat in the same time ? 

,4iu, 21 huahfh. 



The statement «f every question re* 
quires thought and consideration- ;— 
kere are four numbers given in the 
question ; to know which three are to 

be employed in the statement there can be no difficulty if the Scholar proceed 
deliberately and as his rule directs — first, consider which of the given numbers 
it is, that asks the question ; that determined on, put it in the third place, then 
seek for another number of the same name, or kind, put that in the first place, 
the second place must now be occupied by that number which is of the same 
name or kind with the number sought ; when these steps are cautiously fol- 
lowed, the Scholar cannnot fail to make his statement right. 

^7. If an Ingot of silver weigh 36oi^. 8. A Goldsmith sold a Tankard, 

10/;wr. what is it worth at 5«./2er ounce? for^f 10 42». at the rate of 5*. 4^. 

Ana, £0 28. 6rf. fier ounce, I demand the weight of 

• it? jln8,39oz.l5/iwt. 
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9. Ir a family of 10 persons spend 
3 bushels of malt in a month, how 
many bushels will serve them when 
there are 30 in the family ? 

«^72«. 9 bushels. 



10, If a £Eimily of 30 persons spend 9 
bushels of malt in a month, how many 
bushels will serve a family of 10 per- 
sons, the same time ? 

<^n«. 3 bushels. 



11. 

acres; 



If 12 acres, 3 roods produce 78 quarters, 3 pecks, how much will SS 
1 rood, 20 poles, produce ? ^ns. 216 quarters^ 5 bushels^ \\peck. 
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12. If 5 acres 1 ix>od, {produce 96 quarters 2 bushels, how many acres will 
be required to produce 47 quarters 4 bushels ? Am^ 9 acrff^ % r99d9* 



13. If 365 men consume 75 barrels 
of provision in 9 months, how much 
will 500 men consume in the same 
time ? ^. Jm. 102f| barrel*. 



14. If 5«e men consume 102^ 
barrels of provision s,in 9 monlhs,how 
much will 365 men consume in the 
same time ? 

Op^RATtON. 

barrels. 



Note. In the 14th example, in order to em- 
brace the fraction (ff of a barrel) the inte-. 
gers, 102 barrels must be multiplied by the 
denominator of the fraction, (73) and the 
numerator, (54) added to the product. 

After division, the quotient must be di- 
vided by the denominator of the fraction, 
and this last quotient will be the answer, all 
which may be seen in the example. 

The Scholar must remember to do the 
same in all similar cases. 



Multt/ilybyrZ the 




denominator 


of 


the fraction^ 


306 




714 




Md 54 the 


numerator^ 


Aa 500 : 75«0 : ! 


\ 365 




7500 



182500 
2555 

5|00)27375[00 

73)5475(75 Ana. 
511 



365 
365 
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15. If I give 6 DolU. for the use of 100 Dolh. for 12 months, what must I 
^ve for D(^l9, 357,82 the same length of time ? 

Operation. 
jD. B. D. Ct9, • Here in the third term I had two 

As 100 : 6 : : 357,82 decimal places, (82) or places of 

6 cents, multiplied by the second term 

f . ■ D.cU,m. (6) I point off two places for cents 

100)2146,92(31,469-^ ^n«. (,92) in the product, which divided 
200 by 100, 1 point off three decimal pla- 

' ' ■ I ces in the quotient equal to the num- 

146 ber of decimal places in the dividend 

100 (,92 centt and annexed to the remain^' 

f ■ ' ^ €r) there being no decimals in the di- 

469 TJsor. 

400 



692 
600 



920 
900 

20 



1 



1 6. How much land at Dolls, 2,50 per acre should be given in The Scholar «t 
•xchange for 360 acres, at £)o(l9» Zy7S per acre ? J desired to invert and 

Ant, 5^0 acre9, \firove the question^ 



■^i' 



17. If I buy rib, of sugar for 75 ccnt% N. B. Sums in Federal Money are 
h«w much can I buy for 6 dollars ? of the same denomination when the 

jint. 56 Ih. decimal places in each are equal. 

To reduce sums in federal money to the 

same denomination^ annex so many 

\ cyphers to that sum which has the 

least number of decimal places, or 
places of cents, mills &c. as shall 
make up the deficiency. 



1 
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1«. If I buy 7^ yards of cloth for j • 19. A maw spends Voiis. 3,25 per 
DolU. 1 13, If what did itxo&t per £11. | week) 9i^ is that per aftnum ? 
EngBah? Ms, DeiU. Iy86}. v^««. jDo//*. 169,464. 



20.. BoucRT a ^Wer cup veigbing 9or. 4fiwt, \6gr9. fer^ 3 2*. 3rf, 3|y. 
what Wi^s tb?it per oun«e ? w^tj*. 6«. 9^/. 
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31. There ta a Cistern, yfhlch has 4 
Gocks ; the first will empty it in lOtnin- 
utes ; the second, in 30 minutes ; the 
third in 40 minutes ; and the fourth in 
80 miuutes ; in what time will all four 
'running together empty it ? 

Min. Cm, 

flO cut. Mn. ffi 
J 20 : I : : 60 : J 3 
i 40 i 1,5 

L.80 L >75 

In 1 hour th« 4 cocks > 
* would empty 11,25 C?«r. 

Then, . 

Ciat. Min, Cist, Mtn, 
As 11,25 : 60 : : I : 5,33 jin». 



33. A MAH h«ting a piece of land 
to plant, hired t^o men and a bojr t^ 
plant it, one of the men could pkdif 

it in 12 days, the other in 15 days, 
and the boy in 27 days ; in how long^ 
time would they plant it if they all 
worked together ? 

Jina, 5,346 day*. 





23. A MERCHANt bought 270 quin* 
^tals of cod fish, for:i>o//6-.780 ; freight 
\Boll8, 37,70 ; duties and other charges 
JDoila, 30,60 ; what must he sell it at, 
' per quintal to gain Dolls, 143 in the 
! whole ? Jns. Dolls. 3,67 1 

Ths sum of all the expences of ike fish 
I noith the Merchant'* s gain must be found 
[for the second term* 



24. If a staff 5ft. Sin. in length,cast 
a shadow 6 feet ; how high is that stee* 
pie, whose :*adow measures 1 53 feet ? 
Jns. 1 Hrit£et. 



*fe.?*^^ 



,j^ 



^>^ \ ' 



kfm^^^^'H 



f 
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25. Bought 12 pieces of cloth each I 26. Bought 4 pieces of holUnd 
10 yards at Dolla. 1,75 ficr yard, what | each containing 24 £lls«£nglish, for 
eamctheyto? Ana, DolU. 210. ] Dolls, 96 i how much was that fier 

yard ? Ans, 80 centB* 



27. BotteMt ^ Chests of tea, each weighing JC. Iqra. nib. at ^4 9a.fier 
€wl. what came they to ? ^n*. ^ I47 13,. 8^. 
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9 

2S. A Bankrupt owes in all 973 dollars^ and his monef and effects are 
hat IMU. 60r,50 2 what will a creditor receive on D0U9. 1 1,533 ? 

Am. n^Ua. 7,OB3. 



H 



29. A owes B /^3475, but B com^* 30. If a person whose rtiMnDolla, 
pounds with him for 13«. Ad. on the 145) pays Dolls. 1 3,63 of parish taxes, 
pound ; what must he receive for his how much should a person pay whose 
debt? Am. £21^16 13« Ad. Tent is Dolls. 378. 

An9.DolU.S2fi2S. 



r 
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INVERSE PROPORTION. 
In som^ ^cstiooi tbp number sought becomes less, when the circutn* 
stances from which it is derived becotiiVt greater. Thus, when the pric^ <Jf 
goods increases the quantity which may^^e thought for a given sum is small' 
er. When the number of men employed at work is increased, the lime in 
which they may complete it becomes shorter ; and, when the activity of any 
cause is increased, the quantity necessary to produce any given efifect is di- 
minished 

These and the like cases belong to the 

SINGLE RULE OF THREE INVERSE. 

The Singje Rule of Three Inverse teaches, by having three numbers giv- 
en to find a fourth, having the same proportion to the second, as* the first 
has to the third. 

If more require less, or less require more, the question belongs to the Sin* 
gle Rule of Three Inverse. 

More requiring' lessj is when the third term is greater than the first, and 
requires tlie fourth term to be less than the second. 

Less requiring more^ is when the third term is less than the first, and re- 
. quires the fourth terra to be greater than the second. 

Rule. 

•* State ;md reduce the terms as in the rule of three direct ; then, tnultiplf 
thefiistand seconAicrms togetKcK, divide^JhtrTfroduct oy the third, and the 
quotient will b€ the answer in the same denomination with the second term.'- 

Examples. 

1 . If 48 men can build a wall in 34 days, how many men can do the sane 
in 1^2 days? 



Operation. 
. Men. Days, Men, 
As 4S : 24 : .» 193 
48 

96 



192)1152(6 ^«*. 
1152 



2. If a board be 9 inches broad^ 
ko w much . in length will make a 
square foot ? 

/nB. InL iwB. Inh. 
.. M 12 : 12 : ; 9 : U^n^. 



3. How many yards of sarcenet, ^qrt 
wide, will line 9 yards of cloth of 8gri, 
wide ? •^ns, 24 yardst 



Here the third: tetHi is greater than the 
first, and comnnoa sente teaches the fourtk 
term, or answer mttst be lfs» that die second 
for if 48 men can do the wprk ia 34. days, 
Certainly 192 men willdo.it in less time. In 
this way it may be determined if a question 
belong to the Rule #f Three Inverse. 



4. Lent ft friend 292 tloUart for # 5. A garrison had provi«i#n for 8 

months; sometime afterwardft, he motkthfty at lh« rato^of 15 ounces to 

l^t me 8Q6 dollars ; how 1od|; may each person per day ; how much must 

'^/)^fip it to balance the favor I be allovred per day in order that the 

_ .^ ... jin*. 2 months 5 dayM . proYisions may last 9| mpnth*) ? 

^,''' jfm. i^\l ounces. 



6. A garrison of 1-300 ha« provis- y> How must the daily 

ions for 9 months at thejate of 14 oun« allowance be in order that the pro- 

rfies per day, how long liill the provis- visions may last 9 months after the 

ions last at Jthe same aluowance if the garrison is reinforced ? 

garrison be reinforced by 400 men ? ^jlns. lOi ounces. 



Ans, 6| Months, 
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4 

«. If a man perform a journey in * 9. If a piece of land, 40 rods in 

15 day s,^hen the day is 12 hours long, length, and 4 in breadth make an 

in hovr many will he do it when the acrfi, how wide must it be, when it 

day is btit 10 hours ? jfna, 19 days, is but 25 rods long ? ^n9, e.^rcch. 



It. There was a certain building 
raised in 8 months by 120 workmen, 
but the same being demolished it is 
required to be rebuilt in 2 months : I 
demand how many men must be em- 
ployed about it ? w^n«, 480 men. 



1 1 . How much in length, that is 
S inches broad will make a square 
foot ? uhia, 48 inches. 



15. There is a cistern, having 1 pipe 
which will empty it in 10 hours ; hoW 
many pipes of the same capacity will 
empty it in 24. minutes ? Jns, 25 fi^es. 



13. If a field will feed 6 cows 
91 days,, hbw long will it feed 21 
cows ? ^na, 26 days. 
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GENERAL BUI.E 

-■ For 9 fating all qu€8tion8 t^hether direct or inverse. 

1. Place that number for the third terni) which signifies the same kind of 
thingy with what is sought, send consider whether the number sought will be 
greater or less. If greater, place the least of the other terms for the first i 
butf if lesS) place the grei^ter for the first,, and the remauiing one for the sen 
condterm. 

2. Multiply the second and third terms together, divide the product b]r 
the first, and the quotient will be the answer. 

EXAKPIES. 

1 . If 30 bprses plough 1 % acres , hpw man;^ will 40 plough in the same time f 

Opekationi^ 

H. H, jic. Here because the thing sought is a number of 

^. : 40 : : 13 acres we place 13, the given number of acres^ 

12 for the third term ; and because 40 horses will 

— — plough more than 1 2,we make the ledsernumber^ 

90)480(16 jins^ 30, the first term and the greater number, 40 the 

second term. 

2. If 40 horses be maintained for a certain sum on hay at 5 cents per stone,, 
^ow noftny will be maintained, t>a th^ same sum, when the price of hay riseft 
to 8 cents per stone ? 

C. C. if. Here, because ^ number of horses is sought* 

8 : 5 : : 40 we make the given number of horses, 40 the 

40 third term, and because fewer will be main- 

»> tained for the same money, when the price of 
8)200(25 Answer, hay is dearer, we make the greater price, 8 

16 cepts, the first term* an4 the lesser price, 5 

■■ ' cents the second* 
40 

40 ^ 

The first of these examples is Hreetyth^ secMid inverse^ 

Every question consists of a supposition and a demand. 

In the first the supposition is, that 30 horses plough 12 acres, and the demand 
hfm.many 40 will fiiough ? and the first term of the proportion, 30 is found in 
the supposition, in this and every other i/irrer question. 

In the second, the supposition is that 4aAar«^« are. mointained on hay at 5 
cents per stone^ and the demand, how many will be maintained on hay at 8 cents f 
and the first term of the proportion, 8 is found in^'the demand, in this and 
every other inverse question. 

3. If a quarter of wheat afford 60 4. If in 12 months, 100 dollars gain 
tenpenny loaves, how many eight pen- 6 dollars interest, what will gain the 
ny loaves may be obtained from it ? same sum in 5 months ? 

Answer 7 S loaves. Answer y 240 dollars. 



m 
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Supplement to the S^itt^t lHufe Of Cfttce. 

QUESTIONS. 

1 . tVHArh the Singh Rule rf flvrec ; or^ the Rule qf Profioxtion t . 

H, How many kmd$ offirofiorHon are there f 

3. IVHAtis ity that the Single Rule qf Three Direct teacher ? 

4. How can it be known j that a queetion belonge to the Single Rule of Three 

Direct ? 
' i>. WsAria understood by more requiring morC) anof less requiring le«s ? 

6. How are questions in the Rule qf Three ttated ? 

7. Hm yrtfO ttated the que%tiM^ haw » the answer fotmd iii direct firtfiortion ? 
d. Wba*!' do you obsen^t qf the Jirstxmd thitd terms concerning the different 

denominations^ sometimes contained in them, 
9. JVifEN the second term contains different denominations j vfhat is to he dont) 

10. H^w is it known what denomination the qltotient 19 qf ? 

11. Xp th§ quotient^ ^ im«^?r, be/bund in an inferior denomindtfoti^ wkat §s t% 

be done ? » ^ 

1 9 . Wh^n the terms are given in Federal Money ^ how is the ofieratian conducted? 
15, How ar4 sums in Federtti Money reHmced to the same denomination ? 

14. WHiif any numt^er ofhatrels^ bkles, or fdeces, Istc, are given, what is the 

method qf firocedure ^ 

15. What is it that the Single Rule of Three Inverse teaches ? 

1 6. How are questions stated in Inverse firofiortion ? 

1 7. WHjris understood by more jreq^ujring LESSy ^ less REJiviRiJiC more f - 
1« . How is the answer found in the Rule qf Three Inverse f 

1 9 . Wha r is the general Rule for stating ail qneitions whether direct or inverse ^ 

E X E R C t S E S. 
1. If my I>orse and sacWJe arc worth 18 guineas and my horse be worth 
>ix tirats as mach a^ my saddk^ iiray, t»hat is the value of my horse ?' 

j^TttTwr, 72 dollars. 
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9.Ho^tInanyyard6 0f mattin, that 3. Sti^posfe 800 soldiers were placed 
Is half a yard \Ti(}e,wiU cover a room in a garrison, and their proviaions were 
that is 18 feet wide, and 30 feet computed sufficient for S tnontha ; 
long f ^nf . ISO yardh how many soldiers must depart,that the 

provisions may serve them 5 months f 

Ms. 480* 



^ 4. Iborrowed 185 quartersof ^orti whsti the price was i§«. htit ihikth 
fiaust I repay) to indemnify the lender^ when the price is 17^. 4d. 

Am, 203.J{4 



% 
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5. A and B depart from the same place and travel the same rdad { l>ut A 
goes 5 daysbefoi'c B at the rate of 2© miles per day ; B foltows at the mc of 
25 miles per day : in what time and distance will he overtake A ? 

Jn9, £ win overkikc Ain 20 rftfy«j and travel 500 ndlc^l 

Here two statemeiits 
will be necessary ; otw 16 
asce-rtain the time, afitf 
another to ascertain Hki^ 
distance. 



METHOD 

Of assessing town or parish taxes* 
I. An Inventory of the value of all the estates, both real and personal, and 
the number of polls, for which each person is rateable, must be taken in sepa- 
rate columns. Then to know what must be paid on the dollar, make the 
total value of the inventory the first term ; the tax to be assessed, the second ; 
and 1 dollar, the third, and the quotient will shew the value on the dollar. 

A^otE, This method is taken Jrom Mr. Pikers Arithmetic^ with thi9 differ- 
ence^ that here the money w? reduced t9 Federal Currency. 



OfLQ^ Ju. 4* oijrruiujjx. to thje oixi. x\. of ihmxEaEa, ||a# 

^ 3. Ma&s a table, hy multiplying the val\lo on the dollar by 1 , 2, 3, 4, 5, &c. 
.3. Fro3i the Inventory take the real and personal estates of each man^ and 
find them separately, in the table, which will shew you each man's proportional 
sha:^ of the tax for real and personal estates* 

^ . li any part of the tax bie averaged on the polls, before stating to find the val- 
ve on the dollar^ deduct the sum of the average tax from the whole sum to be 
a«isesaed ; for which average make a separate column as wcdl as for the real and 
j^sonal estates* 

Example. 

SuppQSA the General Court should grant a tax of 1 50,000 dollars, of which a 
certain toiln is to pay />o//<. 3350,72 andofwhipb the polls being 624 are to 
pay 75 cents, each ;«-^the town's inventory is 69568 dollars ; what will it be on 
the dollar ; and what is A*s tax (as by the inventory) whose estate is as fol- 
lows, viz. real 856 dollars ; personal 103 dollars ; and he has 4 polls ? 
Poi. Ct9. PoL JDolU. 

1. As 1 : ,75 : : 624 : 468 the average part of the tax tO be deducted 
fbm JDolU. 3250^72 and there will remain BolU. 3782,72 

D^Ut. I)oll8. ct9. DqIU. Cta. 



3. As 69568 


: 278S 


,72 : 1 


I 2 4 oa 


the dollar. 












TABLE. 








Dolh. 


Dalla. 


Ct9.- 


DolU. 


DolU 


. et9. 


DoUa. 


l}olh 


1 is 




4 


30 is 




80 


300 is 


% 


2 — 




8 


30 — . 


1 


20 


300 — 


is 


3 _ 




13 


40 — 


1 


60 


400 — 


16 


4 — 




16 


50 — 


2 


00 


500 — 


20 


5 — 




30 
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Now to find what A's rate will be. 

His real estate bebg 856 dollars I find by the Ta- 
ble'that 800 dollars is Dolls. 33 cts. 
that 50 — — 3 

that 6 •— . — 34 # 



Therefore the tax for his real estate is 34 24 
Ik like manner I find the tax' 
for his personal estate t« be 



J. 4 13 



His 4 polls, kt 75 cents each, are 3 



41 Z6 



Real. I Personal. J Polls. I Total. 
DolU. Ct9. I Dolla. Cu. f Dolla* Ct9, \ D^9. Ct9. 



34 24 I 4 13 I S I 41 36 
S 



13t DOUBLE RULE OF THREE. Sict.ILC 

§ 8 5^0u(jle iHub of €6ree* 

The Double Rule df Three, soinetiines called, Com»ouhi> Pkoportioit^ 
teaches, by having five numbers giren to find a sixth, which, if the proportion 
be direct^ must bear the same proportion to the fourth and fifth as the third 
docs to the first and second. But if the proportion be inverscj the sixth num- 
ber must bear the same proportion to the fourth and fifth, as the first does to 
the second and third. 

Rule. 

*M. State the question, by placing the three conditional terms in such 
order, that that number which is the cause of gain, loss, or action, may possesS^ 
the first place ; that which denotes space of time, or distance of place, the sec- 
ond ; and that which is the gain, loss, or action, the third," 

" 2. Place the other two terms, which move the question, under those of 
the same name. 

" 3. Then, if the blank place, or term sought, fall under the third place, 
the proportion is direct, therefore, multiplf the three last terms together, feir 
a dividend, and "the otlrer two for a divisor ; then the quotient will be the 
answer." 

" 4. But if the blank fall under the first or second place, the proportion is 
inverse, wherefore, multiply th^ first, second, and last terms together^ for a * 
dividend, and the other two, for a divisor ; the quotient will be the answer." ^ 

Examples. 

1. If 100 dollars gain 6 dollars, in 12 months, what will 400 dollars gain 
in 8 months ? 

Statement of the quesHon, 

D. M. n. 

loo : 12 : ; 6 Terms in the sufifio^iuanj or conditional terma, 
400 : & Terms which move the question. 

Or the three conditional terms, it is evident, that 100 dollars put at interest 
is that one, which is the cause ef gain ; consequently, 100 dollars must be the 
first term ; and because, 12 months is the space of time in Whkh the gain is 
made, this must be the setond term ; and 6 dollars which is the gain, the third 
term. The other two terms must then be arranged under those of the same 
name. 

N® w as the blank falls under the third pluce, therefore, the question is in 
direct proportion, and the answer is found by multiplying Uk three last terms 
together for a dividend and the two first for a divisor. 

Operation. 

100 : li: ;i' 

40» *' . Then, 12|00)192po( 



3 

100 ■ ^206 

12 6 



1 - i 
Doti. 1 6 answer. 



1200 Div, \V200 Diviaend. 

2. If 100 dollars g:;lii 6 dollars in 12^ m^ntlis, in what time will 400 dollar* 

gain 16? 



S^07. U. 9. 



tlUUi5Li£. i(UL.£. OF XXlKI!il!<. 



JD. Af. XT; 

100 : 12 : : 6 Hbre the blank falling under the second 
400 1 6 term^ the proportion is indirect. 

6 12 Therefo&Ei multiply the first second 

.-.-... -■ ■ . and last terms together for a dividend, and 

2400 divis. 192 the other two for a divisor. 

loo 



19200 divided. M. 

Then. 24|0O) I92|00( 8 Jng. 
192 



5. A VABMER sells 204 dollars worth I 4. Ir 7 men can reap 84 acres of 
of grain, in 5 years, when it is sold at 1 wheat in 12 days ; how many meu 
4o cents per bushel ; what is it per bush- } oao-reap 100 acres in 5 days ? 
el when he sells 1000 dollars worth, in [ 
18 years, if he sell the same quantity ] 
yearly ? 

Ct8. r. D. M. D. A, 

6Q : 5 : : 204 cta,m, 7 : 12 t : 84 M. 



18 



1800 : ,818 An9. 



100 : M An9, 



^i 



m^ 



j|p;*SUPPLEM. TO THE DO. R. of THREE. S»c*. Ih€. 

Supplement to the 5©imftle I3iuft Of ^W^. 

QUESTIONS. 

1. iVMAtis the Bouble Rule of Three; or CoMPQffND ProfoxTion f 

2. Hqir are qutBtiont to be stated in the Double Rule of Three ? 

3. HonrUit knovniy after the statement oftf^e question, vfhether the propor^ 

tion be direct or inverse ? 

4. When the firofiortion is Direct, how is the amwer to be found ? 

5. When the firofiortion is Inverse, how is the answer to be found ? 

EXERCISES, 

1- If 6 men build a wall 20 feet long;, 6 feet high, and 4 feet wide in 16 
days, in what time will 34 men bqild one 200 feet long, 8 feet high, and 6 feet 

thH? /} I 

^A^^^wi^ ^ A /^lu^ The soH4 contents 

in each piece of wall, 
according to the giv-. 
en dimensions, must 
be found before stat». 
|ng tha question. 



1. 



»«. II. e. SUPPLEM. TO THE DO. R. oi THREE. Ul 

Vlf the freight of 12 C«tf. 2yr#. 6/*. 275 miles, cott DolU. 27,78 ; hpw far 
imfGQ Cvft, 9qrf. ^c shipped for DolU, 2J4,7i ? Jm. 4,90 ndlea. 



3, Ak usurer put out 75 dollars, at I 4. If 7 men can »ake 84 rods of 
interest ; and at the end of 8 months | wall in 6 days ; in what time will 
received for principafand interest, 79 | 10 men make 150 rods ? 
dollars ; I demand at what rate per | ^9, 7^ tiaya* 

#ent he received intere^ ? • 



St6t. II. 9. 



PRACTICE. 



Ui 



§ % ptacttte* 



« Practice Is a contraction of the Rule of Three direct) when th« first 
term happens to be an unity or one ; it has its name from its daily use among 
Merchants and Tradeemcn, being an easy and concise method of working most 
questions, which occur in tr^de and business.** 

Proof. By the Single Rule of Three, Compound Multiplication, or by 
varying the Parts. t 

Before any advances are made in this rule, the Learner must commit im 
memory, the following 

TABLES. 
Aliquot^ or e'oen parts of Money. 
Pis.ofaehil. of a£ 



16 



d. 
6 

4 — 

3 — 

2 — 
1|_ 

1 _ 

! z 

i Z 

4 
Pi 



a, 
I and 

i 
i 
i 
i 



I 

-t 

"^^ TS15 

- xh 



Pt«.ofapound 



Sd. is the sum of 4£^. and Id, 

7d. 6d, and Id, 

Sd, is twice 4d, 

9d, is the sura of 6d, and Sd, 

lOd, 6</. andW. 

lie?. 6d.3d,k.2d. 



9, 

10 
6 
5 
4 
3 
2 
I 
1 
1 
1 







1 



' 7 
1 



d. 

is 
8 — 



— I 

6 — 1 

8 -A 

4 



Practice admits of a great 
variety of cases, the multiplici- 
ty of which serves little else, 
than that of confounding the 
mind of the Scholar ; a cUffer- 
ent method will be pursued here 
and the whole coi];iprised, in a 

^ ^ few cases, such as shall be use- 
— -j'y fiU and easy ibr tlie Scholar to 

^'^ bear in his niemory. 

■^\ The small numi)er of exam- 

■^g pies under eac1i case will be 
made up in the Supplement ; 



TJ 



• Tff 



2f — Vff ^^^is will lead tiie Scholar to 



I 

Operations. 



more particular consideration ''" 
of them. ^^ 



In Pounds f ShilL Pence j Farthings. 

When the pricelof the given quantity 
is 1 £ 1«. or Ic?. per pound, yard, &c. then 
will the quantity itself be the answer at the 
supposed price. Therefore, 

Case* 1. 



In Dollars J Cents^ Mills. 

Rule. 
Multiply the quantity by the 
price of 1 pound, yard, &c. the 
product will be the answer. 



When the price of 1 yd, lb* ^c. consists 
9f farthings only I If it be one farthing, 
take a fourth of the quantity ; if a half 
penny,' take a half ; if three farthings take 
a half and a fourth of the quantity and add 
them. This gives the value in pence, 
which Hiust be reduced to pounds. 



^ 
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PRACTICE. 



Sect. IL 9< 



Pounds^ SbiU. Pence^ Farthings. 
/• Examples. 

1. What will 362 yards cost, at 
\d. per yard ? 

Operation* 

9)362 



\S9 Id. Jin94 
Here the quantity stands for the 
^rice at one penny per yard, bat as 
two farthings, are but half one penny, 
therefore dividii^g the quantity by 2 
l^ives the price at half a penny per 
yard, which mu^ft be reduced to shil' 
lings. 

2. What will 354| yards cost, at 
^. per yard ? 

Oferatiojt. 

d. q. 
4)354 2 



12)88 . 2 
7«.4tf. 2 Am. 
3. What will 263 yards cost at Sgr. 
>«ryard? Am^ U». ^\d. 



4. What will 916 yards cost at 
If. per yard? Atim. 17#. 



Dollars^ Cents^ Mills. 

1. What will 362 yards cost at 7 
mills per yard ? 

Operation. 

3 6 2 quantity. 
,0 7 price. 



DqIU. 2,5 3 4 Atuvfer. 

JVbrg. The answers in the differ- 
CAt kinds of money will not always 
compare, because in the reduction of 
the |)rlce, a small fraction is oftea 
lost or gained. 



2. What will 354| yards cost, at 
3 mills per yard ? 

Operation^ 
3 5 4 ,5 quantity* 
,0 3 firicc. 



Dot. 1 ,0 6 3 5 Answer, 

3. What will 263 yards cost, at 1 
cent per yard An9. DolU. 2, 63. 



4. Whatiirill 816 yards cost, at 3 [ 
mills per yard ? 

Answer DolU. 2,44S. l 



SscT, IL 4>. 



PRACTICE. 



UB^ 



Founds y Sbilh Pencc^ Farthings. 

5. What will 97 yards co8t» at 3^. 
per yard ? Ana. U* 0^. 



6, WtiAT will 1^6 yards «ost at^, 
per yar4? Ana. 5a. Zd. 



^ Dollars^ Cems^ Mills. 

5. What will JT yards cost, at I 
cent per yard *^ Ana. ,97 centa* 



6. What will 126 yards cost at T 
mills per yard ? Ana. Dol. 0,8 83 



Case 2, 

WsBS the iifice ef \lb. 1 yatdj Ufc. 
aonaista qffienccj or of pence and /ar* j^ 
things ; If it be an evan part of a sbil 
linj^, £nd the iralue of the given quan 
tity at \a. per yard, (the quantity itaelf 
ebcfir eases the firice at \a, pgr yard ; if 
there are quart era j Utc. write/or }, 3rf. 
for I, 6djfhr |, 9d.J and divide by that 
' &ven party which the price is of 1 shil* 
ling. If the price be not an aliquot or 
even part of 1 shilling, it must be di- 
vided into two or more aliquot parts ; 
calculate for these separately, and add 
the values ; the answer will be ob- 
tained in shillings, which must be re- 
duced to pounds. « 

T 



1 



146 



PRACTICE. 



Sect. II. 9. 



Poundf, shill. Penoe, Farthings. ,. 

Examples. 
1. What will 476 yards coit, at 
T^d per yard ? 

Operation. 

^^' I s I ^'^^ firice at Is, per yard, 
l^t/. I I I 238 firice at 6d.fier yard. 

59 6d. firice at ]^d* fier yd. 



2J0)29|7 6d. firice at 7^. fier yd, 
£l4 17*. 6d. jimwer. 
Proof. 

\. By the Ruh oj rbne. 



r. 

1 



r. £. s. d. 

As 476 : U 17 6 : 
20 

297 
12 

476)3570(7cf. 
a3?2 

238 

• • . 4 . 

)952(27. 
952 



2. By Compound Multiplication. 

£. .. d. 

7| firice of 1 yard. 
10 

6 3 firice of 10 yards. 
10 

3 2 6 firice^/ WO yard9, 
4 



Dollars^ Cents^ Mills. 

7. What will 476 yards come td 
at 10 cent* 4 milis p«r yard I 
Operation. 

476 , 

,104 

1904 
4760 

DolU. 49,504 An9. 

Proof. 
ct8. m. D. cts^ m. yds. 
,1 4)4 9,5 4(47^ 
4 16 



12 10 firice of 4,00 yards. 

2 3 9 firice of 70 yards. 

S 9 firice of 6 yards. 

£\4! 17 6firiseof476yards, 



^ 




Sect. II. 9. 



PRACTICE. 
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Pounds ySbilh. Pente^ Farthings. 

2., What ifiH 176 yar<l» cMt, at 
^(/. per yard ? 

Opbratiov. 

176 value at \9*fier yard, 

^ \ 88 value at 6d. fier yd, 
I of 44 value at od. fieryd. 

7 4d. lvalue at \d.fier yd. 



Id. 



2;0)13(9 Ad.'^-af 9^d. fier yd. 
£6 19«. 4d. Ana. 



a. What will 56S| yards cost at 7rfi 
per yard ? ^n«. ^C I « 1 1«. 5^d. 



Dollars^ Cents Milis* 

a. What will 176 yards cost it 18 
cents, 2 mills per yard ? 

jin9. Dolli. 23,232. 



f . What will 5685; yards cost at § 
cents> 7 mills per yard I 

jini.JSolls, 55,12* 
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PRACTICE. 



Sect. 11.! 



Founds^ SbUl, Pence ^ Farthings. 

4. What will 685| yards come t», 
at ^\d, per yard ? 



Dollars^ Cents^ Mitts. 

10. What will 6«5| yards cm 
to, at 3 cents, 5 mills per yard I 
Aff.DQlli. ^4, fiOl, 



5. What will C49| yards cost at 
lOcf.fpcr yard ? Ana. £ 27 U. 0|^. 



V 



11. What will 64§| yards cost 
13 cents, 9 mOls per yard ? 

jiru. Doiit. 9e,245. 



6. What will 68S| yards cost, at 
•^. p^yard? 

Jm. £ 2S 10«. Old. 



12. What will 683| yards cost 



Sect* IL 9. 



PRACTICE. 



U 



Pounds^ SbilL Pencey Farthings. 
Case. 3. 

Ir the price of \lb.\ yard^ l3^c. be 
MlHnge andfiencty and an even part of 
1 £ Divide the value of the given 
quantity at 1 £ per yard by that even 
party which the price is of £ 1 . The 
quotient will be the answer. 
Examples. 
1. What will 71 9^ yards cost, at. 
1«. Ad. per yard ? 

Of£&atioh« 

I 1/4 I tV I ''l^ ^0 price at \£peryd. 
143 18 price at 4s.per yd. 



Ans. 47 19 4c?. at 1/4 per yd. 
Hkrii for the sake of ease in the 
operation, because 5 X3=i 15, there- 
fore I divide the price at one pound 
per yd. by 5, and that quotient by 3, 
which gives the answer. 

2. What will 648 yards cost, at 1/8 
per yard f Am. £54. 



DcUarSj Ctnts^ Milk. 



13. What will 719| yards cost, i 
33 ctnts, 3 mills per yaixl ? 

AnM.DBlU. 160,448. 



/, .vv } 




14. What will ^48 yards cost, i 
37 cents, 8 mills yard ? 

Jns.JDtili. 180,144. 



1 



Case 4. 

When the firicc 9f 1 yard \!fc, is 
Bhilling9j or shillings fienceand/arthing* 
and not an even fiart of \ £. Multiply 
the value of the quantity at l«.per yaril 
by the number of shillings ; for the 
pence and farthings take parts, as in 
Cask 2. the results added will give 
the answer, which must be reduced to 
pounds. 

If the fince be shillings only and an 
even number ; multiply by half the 
price or even number of shillings for 
one yard, double the unit figure of 
the product fon^hillings, the remain- 
ing figures will be pounds. 

Note. When the quantity contains 
a fraction, work for the integers, and 
for the fraction take proportional partis 
of the rate. 

Examples. 

1. What will 1 67^ yards cost at 17*. 
%d. per yard ? 

OPSmATION. 

\^d.\^\Ur 



16. 

DoUs, 



KCT. IL 9* 
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'oundSf SbilL Pence ^ Farthings. 

2. What will 5482 yards cost, at 
!«• Aid^, yer yard ? 

w^*. ^.-3391 19#. 9d. 



3. What will 614 yards cost, at 
i«. per yard. 

Operatiqn. 

614 

% half the price. 

4912 douhle the first figure 
;C491 ^B.Am. \forShilL 

4. What will 176 yards cost, at 
U. per yard ? ^««. £105 12». 



5. What will 36 yards cost, at 7«. 
f. per yard? Am,£ 13 10* 



Dollars^ Cents ^ Mills. 

17. What will 5482 yards cost, at 
DoiU. 5,063 per yard ? 

An9.Dolk. 1UQ9^ 36t, 



18. What will 614 yards cost, at 
DqUs, 2,667 per yard ? 

Jns.Doiis, 1637,frS8. 



19. What will 176 yards cost, at 
2 dollars per yard ? ^n*. DoiU, 35 2^ 



20. What will 36 yards cost, at 
Dvlis. 1,25 per yard? Jtu.DoiU. 4flr 



C 
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PRACTICE. 



SiCT. II. 



Pounds f Sblll. Pence ^ Far things. \ 
Cask 5. 

Whev thefirice of\ yard^ 1 lb. l3^c. 
is fioundsy MUings^ and fience ; Mul- 
tiply tke quantity by the pounds and 
if the shillings and pence be an even 
part of a pound, divide the given quan- 
tity by that even par t^ and add the quo- 
tient to the product for the answer ; 
but if they are not an even part of \£, 
take parts of parts and add them to- 
gether. Or, you may reduce the 
pounds in the price of 1 yard, &c. to 
shillings and proceed as in the Case 
before. 

Examples. 

1 What will 59 yards cost at £. 6 
7«. 6flf. per yard ? 

Operation. 

€' 

59 value at £. 1 /ler yd. 
6 



5«. is I of£. 1 



2«6is| of5«. 



354 — at £, 6. fier yd. 
14 15«. a^ 59,fier yd. 
'7 7 6dMt296/ieryd 



jim.£Z76 2 6'2t£ 78. 9d. 

^. What will 163 yards cost, at 
iC3 S«. per yard ? Jns. >C391 4». 



Dollars y Cents ^ Mills* 



21. What will 5% yardi 
DolU, 21, 25 per yard ? 

OpERATiosr. 
D. C. 

21,25 
59 



cost 



191 25 
1062 5 



JDolU, 1253,75 4n9. 
22. What will 163 yards cost a 
dollars per yard ? Aha. JDolU, 1 3 
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Pounds J Sbill, Pence y Farthings. 

3. What will 76 jards cost at £. 3 
S«. 7d, per yard ? 

Operation. 
t. 

W. ii I of U. 76 value at U. fier yd. 
62ri:«Az7/*. m ;^. 3 2«. 



162 vis/tte tf / 2*. ^ffr yrf. 
456 — a^ 60«. /i^r yrf. 
Irf. w \ of&d, 38 — flf 6rf. /i^r yrf. 

6 4d.'^^t id. fier yd. 



2i0)475|6 Ad. 
Ms. £227 \6». Ad. 



4* What is the value of .84 yards, 
^l£. S 14#. jperyard? 

jins,£. 226. 169. 



f Dollars J Cents ^ Mills. 

23. What will 76 yards cost at 
DolU. 10,43 per yard ? 

Antwerp Dolh. 792,68 



24. What is the value of 84 yards 
at 9 dollars per yard ? 

jins'Uferj 756 dOiU. 



u 




154 SUPPLEMENT to PRACTICE, Sect. II.*. 

Supplement to ^t0ttitt* 

ma .^.^,^,tm ■ 

QUESTIONS- 

1. WHAtU t^ractice ? 

2 . Wur ia it 90 called ? 

3. Whbv the firice of I yard, Is^c, Ufattfdn^ay Aow is the value qf any given 

quantity found at the same rate / 

4. Whev t be firice consist u offience und/arthingSi andis an even part ofU. 

how is the value of any given quantity found P 

5 . Whe n the firice is fience and farthings^ and. not an even fiart of Is, what it 

the method of procedure f 

6. Wheu the firice consists ofshillingSy pence ^ and farthings^ how ia the value 

of any given quantity found ? 

7. Whes the firice contains shillings ahd fience and is an even part qf£ 1 hov 

is the operation to be conducted ? 

8. When the price consists of shillings only and an even number ^ what is the 

most direct way tojind the value of any given quantity ? 

9. When the quantity contains Jractions^ «« i ; 4 ; | ; ^c, how are they to he 

treated ? 
19. When the price consists oj pounds^ and lower denominations, how ia the 

value of any given quantity found P 
11, When the firices are f(iven in Dollars, Cents, and Mills, liow is the value 

of any given quantity found in federal money P 
\ 2 . Wha r is the method offiroofP 
13. How are the operations in Federal Money proved P 
EXERCISES JJ^ PRACTICE. 
In the following exercises, the attention of the scholar must be excited first 
to consider to which of the preceding cases each question is to be referred. 
1 hat being ascertained, be will proceed in th^peration according to the in- 
struction there given 

1. What will 745| yards cost at 1 \d. per yard ? Answer, £ 34 3«. 7\d. 

Under which of the* 
preceding cases does 
'this question properly 
belong ? 

What must be done 
with the fraction (l of a 
yard) in the quantity I 
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3. What will 964 yardy coi^t» at US per yard ? JinwaenJ^ 80 6t. Sd, 

Opebatxq:^, Fboof. 



6. What will 354 J yards cost, at 
\4. per yard I Amvfer^ 7«4|. 



4. What will 3 1 6 yards cost at 
|rf. per yard \ Answer jXBa. 9d. 



B, What will 567^ yards cost, at 6. What will 913^ yards cost, 

l|rf. per yard ? at 6d. per yard ? 

Amtver^ jC 3 10. 1 1^. Answer y £ 22 16*. 9d. 
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7. What will 912| yards cost, at 
9d, per yard ? 

4n9Vfery£ 34 4«. A\d^ 



9. What will 845 yards cost> at 
•#. per yard ? 

An9wer^ ^ 338. 



11. What will I56|yards corac 
to, at 6«. 4rf. per yard ? 

Jnsw€ry£49 lis, 2d. 



8. What will 7 6 yards cost, a^ 
?(/. per yard? |.. 



10. What will 91 yards Qon\t 
to at 16«. per yard ? 



12. What will 96 yards cost 
at 10«, l^rf. per yard ? 

^n#wer, ^^48 12*. 
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r W. -What will 67| yar^a cost, at 14. What will 843 yards cost at 

k ]p2 per ywrd ? ^ns, ^41 U. 3(/, 6sS per yard i 4nBVfer^ ^ 28 U 



15. What wjll 75 yards cost, ^t \&, W|iat will ^9 yards coinc to> 

^ 3 3». 4c/. per yard ? Ht jC 6 7«. 6«/. per yard ? 

^n«Wfr,^ 237 10*, vfn«Wtfr,>C 376 2*. 6. 



17. What will 5Sf| yardscome t« 18. What will 68 yards cost at 

iit £ 3 6«.>rf. per yard ? jC 4 6*. per yard ? 

^w«wer, jC 199 3ff,4(/. w^n«wer, £292 8«. 



1 
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N. B. The following questions are left without a^jr answers^ that th^ ScboU 
ar may operafe and prove each question. <^ -^ 

19, What will 1 1 yards of flannel> at ^s6 per yard, come to ? 
Qferat^o^^ Pao9f. 



96. What will 13 lb. of cotton co8t> at 3«4 per lb ? 



Jl. "VyHAT will 183 yards of ribbon come to, at Bd, per yard ? 
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THE 



SCHOLAR*S ARITHMETIC. 



h<i^^^^<t* 



SECTION III. 



Joules ocsasianally useful to men in particular callings andpur^ 

suits of life* 



§ 1. f nboltttum« 

InvoLutios^ ©r the raising of powers is the multiplying of aty given num* 
ber into itself continually, a certain number of times. The quantities in this 
way produced, are called fo^wers of the given number. Thus, 
4x*=il6 is the 2d. power, or square of 4. i:i4* 
'*X*X'4=r64 is the 3d. power, or cube of 4. -=4* 
4 X4 X 4 X 4=z3 5 6 is the 4th. power, or biquadrate of 4r!:4* 
The given number, (4) is called th^ first power ; arid the stfiMt figure^ 
^hich points out the order of the power, is called the Index or the Exfionent. 



§ 2, oHholution* 



Evolution, or the extraction of roots, is the operation by which we find 
any root of any given number- 

Th£ root is a number whose continual multiplication into itself produces 
the power, and is denominated the square, cube, biquadrate, or 3d, 5d, 4th^ 
root, 8cc. accordingly as it is, when raised to the 2d, 3d, 4th, &c. power, equal 
to that power. Thus, 4 is the square root of 1 6, because 4X 4r=: 1 6. 4 adso 
is the cube root of 64, because 4X4X4=:::64 ; and 3 is th« square root of % 
and 12 is the square root of 144, and the cube root of 1728, because 
12X 13X 12=1728, and so on. 



160 EXTRACTION otTHJt SQUARE ROOT. SEct.IiLS* 

To every number tlicre is a root; although there are numbers the preJcise 
roots of which can never be obtained. But, by the help of decimals, we caii 
approximate towards those roots, to any necesssry degree of exactness. Siidh 
roots are called Surd RooUy in distinction from those, perfectly aCcurafl^ 
which are called Rational R$ots, 

The square root is denoted by this tharacter ^ placed before the power ; 
the other roots by the same character, with the index of the root placed or&t 
it. Thus, the square root of 1 6 is expressed ^ 1 6, and the cube root of 37 is 

V27, &c. 

Wbliii the pbWef i^ expresstd by severdl huthbers with the sigii -4^ or-^ 
between them, a line is drawn from the top of the sign over all the parts of it *, 

thus, the second power of 21-^5 is ^^I'^S^oid the 3d. power of S6-|^t 

3 

is ^/56+8, &c. 

The second, third, fourth, and fifth powers of the nine digits may be seen 
in the following 

tabLe. 



Roots, - 


or 1st. Powers, 




Squares, 


or 2d. Powells. 




Cubes, - 


o^ 3d. Powers. 




Biquadrates 


or 4th. Powers. 




Sursolids, 


or 5th. Powers. 





2 


3 


4 


5 


6 


7 


8 


9 


4 


9 


16 


25 


36 


49 


64 


81 


8 
16 


27 


64 


125 


216 


343 


512 


729 


81 


256 


625 


1296 


2401 


4096 


6561 


32 


243 


1024 


3125 


7776 


16807 


32768 


59049 



§ 3, d^jtttattion OF THE ^pate moot 

To extract the square root of any number, is to find another number which 
multiplied by, or into itself, will produce the given number j and after the root 
is found; such a multiplication is a proof of the work. 

Rule. 

1. *^ Distinguish the given number into periods of two figures each, by 
putting a point over the place of units, another over the place of hundreds, and 
so on, which points she\f the number of figures the root wSl consist of. 

2. " Find the greatest square number in the first, or left hand period, place 
the root of it at the right hand of the given number, (after the manner of a 
quotient in division) for the first figure of the root, and the square number, 
under the period, and subtract it therefrom, and to the remainder bring down 
the next period for a dividend. ^ 

3. "Place the double of the root, already found, on the left hand of the^ 
dividend for a divisor. 

4. " Seek how often the divisor is contained in the dividend,(except the right 
hand figure) and place the answer in the root for the second figure of it, and 
likewise on the right hand of the divisor : multiply the divisor with the fig- 
ure last annexed by the figure last placed in the root, and subtract the product 

from thc.diyideni: To the remaiudev ^oiu Xhe next period for a new dividend. 
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rc:^h (^Double the figures alreadjr found in the root, for a new divisor, (or 
.bring down your last divisor for a new one, doublings the right hand figure of 
it) tnd from these^ find the next figure in the root as last directed, and con- 
tiaue the operation in the same manner^ till you have brought down all th« 
periods. 

H NoTX 1 . Ir , when the given power is pointed off as the power requires, the 
ieft hand period should be deficient, it must nevertheless stand as the first period, 
s.: ^VNoTS 2. Ir there be decimals in the given number, it must be pointed 
both ways from the place of units i If, when there are integers, the first period 
in the decimals be deficient, it may be completed by annexing so many cy- 
phers as the power requires : And the root must be made to consist of so 
many whole numbers and decimals as there are periods belonging to each ; 
and when the periods belonging to the given number are exhausted^ the op- 
eration may be continued at pleasure by annexing cyphers.'* 

Examples. 
1. What is the square root of 729 ? 

Operation. ^ 

/ 

r29(2r tAe root. 

4 The given number being distinguished int« 

*— • periods, I seek the greatest square number in 

47)329 the Left hand period (7) which is 4, of which 

32^ the root (2) being placed to the right hand of 

* ■' • ■■-' the given number, after the manner of a 

000 quotient, and the square number (4) subtract- 

PnooF. ed from the period (7) to the remainder (3) 

27 I bring down the next period (29) making 

27 for a dividend, 329. Then the double of the 

*— ^ root (4) being placed to the left hand for a 

189 divisor, I say how often 4 in 32 ? f excepting 9 

54 the right handjigurej the answer is 7, which I 

■*— - ^place in the root for the second figure of itf 

729 and also to the right hand of the divisor ; then 

multiplying the divisor thus increased by the figure (7) last obtained in the 

root, I place the product underneath the dividend) and subtract it therefrom^ 

and the work is done. 

DEMONSTRATION 

Of the reason and nature of the va rious steps in the extraction ofihc 

Square Root. 

' The superficial content of any thing, that is, the nuAber of square feet, 
yards, or inches, &c. contained on the surface of a thlAg, as of a table or floor, a 
picture, a field, &c. is found by multiplying the length into the breadth. If the 
length and breadth be equal, it is a square, then the measure of one of the sidea 
as of a room, is the root,of which the superficial content in the floor of that room» 
is the second power. So that having the superficial contents of the floor of a 
square room, if we extract the square root, we shall have the length of one side 
of that room^ On the other hand, havlngthe length of one side of a square 
room, if we multiply that nuinber into itself, that is raise it to the second pow- 
er, we shall then have the superficial contents of the floor of that room. 

The extraction of the square root, therefore has this operation on numbers, 
to arrange the number ofvfldeh vte extract the root into « 9quare/9rm. As if a man 

f] 
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should have 625 yards of carpeting, 1 yard ¥Fide,if ht extract the square root 
of that number (62 5 ) he will then have the length of one side of a sqfoare room, 
the floor of which, 625 yards will be just sufikient to cover. 

Ta proceed then to the demonstration— 

Example 2. Supposing a man has 625 yards of carpeting, 1 yard wide, 
what will be the length of one side of a square room^ the floor of which hii 
carpeting will cover ? 

The first step is to point off the number into periods of two figures each. 
This determines the number of figures of which the root will consist, andik 
done on this principle, that the ftroduct qf any tvfo numbers can? have at mo9t 
but so many filacea qfJigureM 09 there are filacer in both thejacior^ und at leaitj 
but one lesa^ of vfHch any person may eatufy Mnueff at /ileasure. 
Operation. 



625(20 
4 



225 



Fio. I. 




The number being pointed off, as the rule' 
directs, we find we have two periods ; costtf" 
quently, the root will^ consist of two figures. 
The greatest square number in the left hand 
period (6) is 4, of which two is the root ; tlierc- 
fbre, 2 is the first figure of the root, and fn it 
c. is certain we have one figure more to fiiidln 
the root, we may for the present supply, the 
place of tliat figure by a cypher, (20) then 20 
will express the just value of that part of the 
root now obtained. But it must be remem- 
bered, that a root is the side of a square of 
equal sides. Let us then form a square,* A, 
Fig, I. each side of which shall be supposed 30 
yards. Now the side « A of this square, or 
either of the sides, shews the root> 30, whicii 
We haVe obtained. 



To proceed then by the J'ole, " filace tAe square number underneath the fie- 
riody subtractiQud to ihe remainder bring down the next fieriod*' Now the squan 
number (4) is the superficial content of the square A— made evident thusy^ 
each side of the square A, measures 20 yards, which number multiplied int« 
itself, produces 400, the superficial contents of the square A ; also, the square 
numbtr, or the square of the figure H already found in the root, is 4, which 
placed under the period (6) as it falls in the place of hundreds, is in reality 4O0, 
as mii^ht be seen arlso by fillitig the places to the right hand with cyphers, then 
4 subtracted from 6 and to the remainder (2) ihe next period (25) being bro*t 
down, it is plain, the sum 625 has» been diminished by the deduction of 400j 
a number equal to the superficial contents of the square A. 

Hence, Fig. I exhibits the exact progress of the operation. By the ope- 
ration, 400 y^rds of the carpeting have been disposed of, and by the figure i» 
seen the disposition made of them. 

Now the squure A, is to be enlarged by the addition of the 225 yards which 
.remain, and this addition must fB^jnade that the figure, at the same time, 
shall continue to be a compIete^||H||rfect square. If the addition be made 
to on.^ iide only, the figure wquld^HPits square form ; it must be tnade to 
two sid'^s ; for this reason the rule directs, ^^ filhce the double (^ the root already 
foxiJid on the Left hand of ih^ dividend for a divisor,^* The double of the rootii^ 
just equal to two sides bx and c d of the s^uare^ A| as may be seen by what 

*bUoW3. 
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OrERATiOK Continued, 



635(35 
4 



45)225 
225 

•Op 



Fia. 11. 





f 




/5 


s 


c 


20 

5 

100 


5 
D5 

25 


4 




. ^ 


■ 


i- ,■ 


A 




e 


r'st 


SO 

20 




20 


•■' 






5 


f 


40« 




100 


/ * 


. ' 







The double of the,root is 4 which placed ft r 
a divisor in the place of tens (for it must be re- 
piemberedy that the next figure in the root is to be 
filaced before it J is in reality 40, equal to the 
sides * c (30) and c d (20) of the square A. 



Again, by the rule, " Seek 
how often the divisor is contain* 
ed in the dividend (except the 
right hand figure J and place the 
answer in the rooty for the sec* 
ond figure ofit^ and on the right 
hand of the divisor.** 



20 



* 5 A 



The square A =400 yds, 
<»— . Cr/=100-^ 
'. — - C^A=100— 
^!— D = 25— 



Now if the sides b c and c d 
of the square A, Fig. II. is 
the length to which the re- 
maining 225 yards are to be 
added,and thfe divisor (A tens) 
is the sum of these two sides^ 
it is then evident, that 225 di« 
vided by the length of the 
two sides, that is by the divi- 
sor (^ tens) will give the 
breadth ef this new addition 
of the 225 yards to the sides 
b c and c doi the square. A* 



But we are directed to " except the right 
hand figure^* and also to ^^ place the quotient 
. . figure on the right hand of the divisor ;" the 

Proof 625 yds^ reason of which is, that the additions, C ef 

and Q g h to the sides be and cd of the 
square, A, do not leave the figure a com- 
plete square, but there is a deficiency, P» at the corner. Therefore, in dividing, 
the right hand figure is excepted, to leave something of the dividend, for this 
deficiency ; and as the deficiency, D, is limited by the additions C e/ancl Cghy 
and as the quotient figure (5) is.the width of these additions, consequently 
equal to one side of the square, D ; therefore, the quotient figure (5) placed to 
• the right hand of the divisor f 4 tens) and multiplied inio itself, gives the con- 
tents of the square, D, and the 4 tenszzzXo the sum of the sides, be and cd of 
the addition C<?/'and C^^, niultiplied by the quotient figure, (5) the width of 
those additions, give the contents C <f/and C g h^ which together subtracted 
from the dividend, and there being no remainder, shew that the 225 yards 
iire disposed in these new additions CefQg A, and Ip, and the figure is seen 
tp be continued a complete square. 

Consequently,^^. II. shews the dimensions of a square room, 25 yards 
on a side, the floor of which 625 yards of carpeting, 1 yard wide will be suffi- 
cient to cover. * • 

The proof is seen by adding together the different parts of the figure. 
Such are the principles, on which the operation of extracting the squaiie 
root ii» grounded 4 




5. What is the s^are root of 964,5 19236( 
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i 6. What is the square root ef 7. What is thtt tqnsre root of 



«. What is the square rtot of 1030192 19g,400l ? Jm. 3310M1, 
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j^t^^pltnttntTo THE ^tjfiastt "HMu 



QUESTIONS. 

]. WmArUtohe imderMtood by a rcoi T Apawtr? Tk€ aeevadj iMtrd^maH 
fourth ttOfWCTM 7 'l 

3. IVaAr is the Jndrx^ar Mxfumeta 7 I 
Z. WuAr U it to extract the Square RxM 7 ^ 

4. Wmrin the given eumpotnied offinio periodM of two ^gurto each f 

5. Iw the operadonyhammgfouMitheJirotJigurein the rooty wk^d^ 

the Mquare number^ that it, the oquare of thatjigure^ from ike period q| 

which it was taken 7 
%, Wnr do we double the root of a dtmscr 7 

7. I» dividing^ why do we exeefit the right hand figure ffihe ^mdtnd 7 -' 
S. War do wepiace the fuotientfigure in the root and also to the right hand if 

the diwisor 7 ' ' ' 

9. Jr there he decimals in the given manhery how must it be pcinted 7 
10. How is the ofieration of extracting the Square Root proved 7 
EXERCISES IJSr THE SQUARE ROOT. 

1. A Clkkgtmah'9 glebe consbu of three fields ; the first contains 5 
Mr.% r. 12/^. the secondfSor. 3 r. l5/k.the third 1 or. Ir. 14/k. in ezphangt 
for which the heritors agree to give him a square field, equal to all the three. 
Sought the side of the square ? Answer 39 Pole^. 



2. A OEVB&AL has an army of 409^ 
nien ; how many must he place in rank 
and file to form them into a square L 
Answer 64. 



-N 
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3. There is a circle whofce diameter is 4 inches, what i« the diameter #f « 
Mrcle 4 timei as large ? ^ Answer j 8 wac^^f*. 

NoTK. SquAEE the given diameter, multt]^ 
I this square by the given proportion, and the 

i square root of the product will be the diameter 

required. Do the same in all similar cases. 

If the circle of the required diameter were to 

\ . ,.. be less than the circle of the given diameter, bf 

, a certain proportion, then the square of the giv-^ 

en diameter must havo been divided by that 

proportion. 



4. TH£Rft are two circular ponds in a gentleman's pleasure ground : th6 
diameter of the less is 100 feet, and the greater is three times as large. What 
Is its diameter. ^n«w^r, 173,3-f. 



a, li the diameter of a circle Ibe 1 2 inches, what will be the diameter of a^ 
Aother circle, half so large i AntwcTf 8,48-f.mf^rt. 
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6. A wall 18 36 feet high, and a ditch before it is 27 feet Wide ; what is the 
length of a ladderi that wUl reach to the top of the wall from the opposite »de 
#f the ditch i Anwer^ 45 feet. 

Note. A vigo&e of 
three sides, like that form- 
ed by the wall, the ditch 
and the ladder, is called a 1 
righi angled triangle^ of ' 
which, the square of the 
hypotenuse, or slanting^, 
side, fthe ladder) is equal 
to the sum of the squares 
of the two other sides,tbat 
Is, the heig:hth of the wail 
and the width of the ditch. 



7. A LIMB of 36 yards will exactly reach from the top of a fort to the op- 
posite bank of a river^rknowA to be 24 yards broad ; the height of tke wall is 
required ? Mnswer^ 26i^3+yarde. 
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a. GLAtaoir is 44 mileg west fh>iii Edinburgh t Peebles is exactly soat^ 
dErom Edinburghy and 49 miles in a straight line frem Qlasoow ; what is the 
distance between Edinburgh and Peebles ? Answer y 3 1 ^5 J^wIUm. 



\ 

\ 



§ 4. tfjrttaction of ^e€d&e itioot 

f o extract the Cub^ Root of any nUmber is to find another numberi which 
nMltipUed kite its square shall produce the giren number. 

Rule. 

i . « SepAratb the glveh nUnlber into periods of three figures each, by put-, 
ting a point over the unit figure, and every third figure beyond the place of 
tmits* » 

2. << Find the greatest eube in the left hand petiod, and put its root in the 
-. quotient. 

3. " SuBTEACT the cube thus found) from the said period, and to the re- 
mainder bring down the next period, and call this the dividend. ^ 

4. " MuLTiPLt the square of the quotient by 300, calling it the triple 
square, and the quotient by 30, calling it the triple quotieiit, and the sum of 
these call the </zT;t«or. 

5. << Se£X how often the divisor may be had in the dividend^ and place the 
result in the quotient. 

6. « Multiply the triple square by the last quotient*figure and write the 
product under the dividend ; multiply the square of the last quotient figure by 

.^ the triple quotient, antl place this product under the last ;^ under all, set the 
x:ube of the last quotient figure, and call their sum the subtrahend, 

7. « Subtract the subtrahend from the dividei||& and to the remainder 
bring down the nestt period for a new dividend, wlth^U^ich proceed as before, 
and so on till the whole be finished. ^ 

Note. 1 h£ same rule must be observed for c^ntimiing the operation, and 
pointing for decimals, as in the square root.'^^ 
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t. What is the cube root of 373248 ? 
Operation. 



373248(72 the root. 
343 



DivUor 14910)30248 



7X7x300,zrl470O, the tri/ile square. 
7X30 zz, 210 the triple quotient. 



29400 

840 

8 

30248 



1491% the divtMor. 



14700X2=29400 
2X2X210Z= 840 
2X2X2 =: 8 



30248 the subtrahend. 
DEMONSTRATION 



^ 



00000 

Of the Reason and Miture of the various stefis in the ofieration tf extracting the 

Cube Root. 

Any solid body having six equal sicfesy and each of these sides an exact square 
is a Cube, and the measure in length of one of its sides is the root of that 
cube. For if tbe measure in feet of any one side of such a body be multipU- 
f d three times into itself, that is, raised to the third power, the product will 
be the number of solid feet the whole body contains. 

And on the other hand, if the cube root of any number of feet be extracted 
this root will be the length of one side of a cubic body, the whole contents of 
which will be equal to such a number of feet. 

Supposing a man has 13824 feet of timber, in distinct and separate blocks 
of one foot each ; he wishes to know how large a solid body they will make 
when laid together, or what will be the length of one pf the sides of that cubic 
body ? • 

*To know this, all that is necessary is to extract the cube root of that nnm- 
Kei*, in doing which I propose to illustrate the operation. 
Operation. 

In tbis number, pointed off as the rule 
directs, there are two periods, of course 
there will be two figures in the root. 



The greatest cube in the right hand pe- 
riod, (13) is 8, of which 2 is the ro©t, there- 
fore, 2 placed in the quotient is the first fig- 
ure of the root, and as it is certain, we have 
one figure more to 'find in the root, we may 
for the present supply the place of that one 
figure by a cypher (20) then 20 will express 
the true value of that part of the root now 
obtained. But it must be remembered, that 
the cube root is the length of one of the sides 
fi of a cubic body, whose length, breadth, and 
i' ;, Uiickness are equal. Let us then forma 
' ' . cube. Fig, /. each side of which shall be sup- 
' ; * ; posed 20 feet ; now the side A. B. of this 
(Uibe, or either-of the sides, shews the root, 
: (20) v»j>ich we have obtained. 



13824(20 
8 







tOOOfcctzzthc zittd contents qf the Qvu^. 
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The Rule next direct*, " aubtract the cube^ thus Jound^Yrom the said fieriod and 
to the remainder bring dorvn the next fieriody b*r. Now this cube (8) is the solid 
contents of the figure we have in representation. Made evident thus- — Each 
side of this figure is 20, which being raised to the 3d power, that is, the length, 
breadth, & thickness being multiplied inio each other, gives the solid contents 
of that figurezrSOOO feet. And the cube of the root,(2) which we have obtained 
is 8, which placed under the period from which it was taken, as it falls in the 
place o£ thou8and9y is SOOO, equal to the solid contents of the cube A B C D 
E F, which being subtracted from the given number of feet, leaves 5824 feet, j 

Hence Fig. 1, exhibits the exact progress of the operation. By the opera- 
tioh 8000 feet of the timber are disposed of, and the figure shews the disposition 
made of them, into a square solid pile, which measures 20 feet on every side. 

Now this figure, or pile, is to be enlarged by the addition of the 5824 feet, 
which remain ; and this addition must be so made, that the figure or pile, shall 
continue to be a complete cube> that is, have the measure of all its sides equal. 

To do this the addition must be made equally to the three diffevent squares, 
or faces a, c, afid b. 

The next step, in the operation is, to find a divisor ; and the proper divisor 
will be, the number of square feet contained in all the points of the figure, to 
which the addition of the 5824 feet is to be made. 

HsvcE we are directed ^^multifily the square of the quotient by 300," the ob- 
ject of which is, to find the superficial contents of the three faces a^c^ 6, to 
which the addition is now to be made. And that the square of the quotient, 
multiplied by 300 gives jthc superficial contents of the faces a, c, d, is evident 
from what follows. 

Side A 6=20"^ 2 quotient figure 

SideATz=%0 ( >.,. ^ 2 
^oftheface^ a. ^^ 

Sulierficial content z::t4%0 J 4 the square o/ 2 

3 SOO 



The trtfile square lHOQzzithe sufier* The tri/ile square 1200=/Ae*t///er- 

ficial contents of the faces^ a, c, and b, ficial contents of the faces a, c, and b. 

The two sides A B and A F of the Here the, quotient figure 2, is prop- 
face, a, multiplied into each other, erly, tv>o ^ns, for there is another fig- 
give the superficial content of a, and urc to follow it in the root, and the 
as the faces, a, c, and by are all equal, square of 2, standing as units^ is 4, but 
therefore, the content of the face, a its true value is 20 {znthe side A B) of 
multiplied by 3, will give the contents which the square is 400, we therefore 
of a, c, and b, lose two cyphers, and these two cy- 

phers are anexed to the figure 3. — 
Hence it appears, that we square the quptient, with a view to find the super- 
ficial content, of the face, or square a ; wc multiply the square of the quotient 
by 3, to find the superficial contents o£| the three squares, c, c, & A, and two 
cyphers are annexed to the 3, because in the square of the quotient. (%i^o cij/ihei-s 
were' lost, the quotient requiring a cypher before it in order to express its 
true value, which would tlirow the quotient (2) into the place of lensy whereas 
now it stands in the place of units. 

Now when additions are made to the squares, a, cy and by there will evident- 
ly be a deficiency, along the whole length of the sides of the squares between 
each of the additions, which mast be supplied before tiic figure can be a com- 
pletre cube. These deficiencies will be 3,'as may be seen, Fig* IL n, n. ?i. 

Therefore it is, that we are directed, " multiply the quotient by 30 caiUng it 
the trifde quotient'* 

The triple quotient is the sum of the U\Y^<i\vei^i^\it '^\^^'b v^7^csv^\.^^Sssr^ 
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are the deficiencies, n, n, n, all which meet at a pointi nigh the centre of the 
figure. This is evident irom what follows. 

Thb deficiencies are 3 in number, 2 quotienty 

they are the whole length of the 30 

sides ; the length of each side is 20 «««.^ 

feet, therefore 20 . I'rifile quotient 60 equal the Ungibi 

3 ^ qf3Me9^c. 



Trifile quotient 60=:to the length of 3 
sides fuhere are d^ciencies to beJUled, 



^ Here, as before, the quodent 
lacks a cypher to the right hand, 
to exhibit its true value ; the 
quotient, t/te//; is the length of one of the sides, where are the deficiencies ; it 
is multiplied by 3, because there are 3 deficiencies, and a cypher is annexed 
to thft 3 because it has been omitted in the quotient, which gives the same pro* 
duct, as if the true value of the quotient, 20, had been multiplied by 3 alone. 

We now have $ ^ ^^^ ^^^ ^"P^^ *^^''®- 
w E now nave ^ ^^ ^^^ ^^j^j^ quotient. 

The sum of which, 1260 is the divisor, equal to the number of squm^e 
feet contained, in all the points of the figure or pile, to which the addition of 
the 5824 ftet is to be made. 

Operation continued* 



13824(24 Me roof. 
8 



Divi8» 1260) 5824 the dividend. 




Thij> figure in the root, (4) 
shews the depth of the addition, 
on every point where it is to be 
raad£ to the pile or figure rep- 
resented, Fig. I. 



5824 subtrahend i 



Fig II. exhibits the additions made 
to the squares a, c, *, by which they are 
covered or raised by a depth of 4 feet. 

The next step in the operation is to 
find a subtrahend, wbioh subtrahend is 
the number of solid feet, contained in all 
the additions lo the cube, by the last fig- 
ure 4. 

Therefore, the rule directs, *«^mtt///- 
fily the triple square' by the last quotient 
Jigure** 

The triple square, it must be remem- 
bered, is the superficial contents of the 
faces a, r, and by which multiplied by 4, 
. the depth now added to thpse faces, or 
squares, gives the number of solid feet 
contained in th^ additions by the last quo* 
tient figure 4. 

A^OOfefty equal the addition made to the ^quaresy 9r ^aces^ Oj r, by qf 
Fig, L a depth of Affect on each. 




20 F 
1 ?00 triple square. ^ - 
4 last quotient Jl^, 
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Fig. IIL 




20 F4n 

60 triftle quotient, ' . p- ttt 

1 6 square qf the, last quotient Jigvre. 4n> Jft^^. lU. 



Tn^Vi^^ultifily thesquare oj the last quo^ 
tientjigure by the trifile quotient " Thisw 
to fill the deficiencies n, w, n, Fig. II. Nov 
these deficiencies are limited in leiigtbybf 
the length of the sides (20) and the triple 
quotient is the sum of the length of the 
deficiencies. They are limited in vidth 
by the last quotient figure (4) the square 
of which gives the area, or superficial con- 
tents at one end, which multiplied int« 
their length, or the triple quotient, which 
is the same thing, gives the con-- 
tents of those additions 4n4, 4n> 



360 
60 



Fia. IV. 

20 4 



9^0 feet disposed in the deficiences, between the additions to the squares^ 
tty c, b. Fig. III. exhibits these deficiencies sufifilied^ 4«4, 4n, 4«, and 
discovers another deficiency where these approach together j qfa coT' 
ner wanting to make the figure a complete cube. , 

Lastly, * cube the last quotient figure.* 
This is doHo to fill the deficiency fig,, 
III, left at one corner, in filling up the 
other deficiencies, n, tz, n. This comer 
is limited by those deficiencies on every 
side, which were 4 feet in breadth, con- 
sequently, the square of 4 will be the 
solid content of the corn^, which in 
Fig. IV. Cj Cy Cj is seen filled. ^ 



20 F^» 




4 
4 

16 

4 



Now the sum of these additions make (be sub-* 
trahend, which subtract from the dividendi and 
the work is done. 



64 feet disposed in the corner^ e^ e^ Cj where the additions «, «, n, c/r- 
proach together. 

Figure IV. shews the pile which 13824 solid blocks of o^e foot each, would 
make when laid together. The root (24) shews the length of a side. Fig, /. 
shews the pile which would be formed by 8000 of those blocks, first laid to- 
gether ; Fig. II. and Fig. III. shew the changes which the pile pas^irfi^o' 
in the addition of the remaining 6824 blocks or feet. '?'.•':'•'■ 

Proof. By adding the contents of the first figure, and the additions e^iii^-' 
itcd in the othet figures together. 
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Feet. 

8000 ContenU of Fig. I. 

4809 addition t% the faces or squareM Uy r, and by Fig. JL 
960 addition to Jill the dejiciencies n, n, n, Fig. III. 
64 addition at the comer tf, f , Cj Fig. IV. where the additions whic^^ 
■ the deficiencies «, n, n, a/ifiroach together. 
13824 Number of blocks, or solid feei^ all which are now disposed in Pig. 
IV. forming a pile, or solid body of timber, 24 feet, on a side* 

Such is the demonstration of the reason and natut*e of the rarious steps in 
the operation of extracting the cube root. Proper views of the Figures, and 
of those steps in the operation illustrated by th^m, wiU not generally be ac- 
quired without some diligence and attentiqp, Scholars, more especially viU 
meet with difficulty. For their assistance, small blocks might be former of 
wood in imitation of the Figures, with their parts in different pieces. By 
thp help of these, Masters, in most instances, would be able to lead their pu- 
pils into right conceptions of those views, which are here given of the' nature 
of this operation. 



5. What is the cube root of 21024576 ? 



Answer i 276* 
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4. What it the cube root of 3S3S95799553 ? AriMWtr^ 632«. 



"i 

{ 
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l» What is tht cube ro*t »r t4»6^451d ? Anwtry 4,Sf . 



i. What is the «ube root of 3 ? Atuvfer^ l>35-f% 
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Supplement to the CuftC moot 
QUESTIONS. 

1. WHAt ia a cube f 

2. What is underwood by the cube root ? 

3. WHATia it to extract the cube root ? 

4. In the ofieration having found the Jirat figure of the root-, vthy ia the cube ^ 

it aubtracted from the period in which it waa taken P 

5. Wnria the aguare of the quotient multiplied by 300 ? 

6. fVsria the quotient multiplied by 30 ? 

7. War do we add the triple aguare and the triple quotient together^ and the 

aum of them call the diviaor ? 
. 8. To find a aubtrahend^ why do we multiply the triple aguare by the laat quom 
tient figure ? the aguare oj the laat guotient figure by the triple guotient ? 
Why do we cube the guotient figure ? Why do theae auma added, make 
the aubtrahend ? 
9. Howia the operation proved f 

EXERCISES IJ\r THE CUBE ROOT. 

1 /If a bullet 6 inches diameter weigh 331b. what will a bullet of the same 
metal weigh, whose diameter is 3 inches ? Anawer, 4 lb. 

JSTorE. "The solid 
contents of similar fig- 
ures are in proporiioa 
to each other, as the 
cubes of their similar 
sides, or diameters.'^ 
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2. What is the side of a cubical mound equal to one 28S feet lone, 2U 
broad, and 49 faiyh ? jin$. 1 4# fict. 



S. TtttBk it a cubical vessel, urbose side is 3 feet ; I demand the side of a 
Tetsel, whieh shall contain tfaree times as much ? »/ins. %feet 10 incAeSf and 
) nearly. 

J^ors. Cube the given 
side, multiply it hj the 
given proportion, and the 
cube root of the product 
irill be tlie side sought. 



Stcr. in. $. FELLOWSHIP. 179 

Felz,owihip i^ a rule by which merchants, and others, trading in partner- 
ship, compute their particular shares of the gain or loss, in proportion to their 
stock and the time of its continuance in trade. 

It is of two kinds, smffie and double, 

^ Single Fellowshipj 

Is when the stocks are employed equal times. 

Rule. 

As the whole sum of the stocks is to the whole gain or loss, so is oach 
man's particular stock to his particular share of the gain or loss. 

Proof. Add all the shares of the gain or loss together ; and, if the work 
be right, the sum will be equal Xo the whole gain or loss. 

I Examples* |^ 

1. Two merchants, A and B, make a joint stock of 200 dollars : A puts in 
75- dollars, and B 125 dollars ; they trade and gain 50 dollars. What is each 
man's share of the gain ? 

Operation. 

Dolh. JDolU. 1)9119. 

M209 : 50 : ; 75 M 200 : 50 : : 135 

75 125 

250 250 

350 100 

D. ct9 50 



•20O)3750( \iy7&^9 9harc. -jD. cr*. 

200 200)6250(31,25 JB^9 9hare. 



600 



1750 — 

1600 250 

200 

1500 ' 

1400 500 

— 400 

looa 18,7 !J A's Bhate, 

1 0#0 1 1 ,2 5 B's shate^, 1 000 

,. 1000 



50,00 proof. 



2. DiTiDS the number 360 into 4 such parts, which shall be to each other 
as 3, 4, 5, and 6. 

60"^ 



80 
100 
120 



k 



An9V)cr, 
360 Pro^f. 



% 
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SINGLE FELLOWSHIP. 



8zct. III. 5* 



S. A MAN died leaving 3 sons, to whom he bequeathed his estate in the 
following manner, viz. to the eldest he gave 184 dollars, t<r the second 15S 
dollars, and to the third 96 dollars ; but when his debts were paid, there were \ 
but 1 $4 dollars left : What is each one's proportion of his estate ? - 

^ru. 77,8291 

65,563 Y Shares*. 
40,606 J 



^- ^»» B companled :— A put in ^41, and took 4 of the gain : what 
did B p8un ? jint. £30. 
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Double Fellowship. 

Double Fellowship, or Fellowship with time, is when the stocks of part«» 
ners are continued unequal times. 

RuLB. 

Multiply each man^s stock by the time it was continued in trade^ Then, 
As the whole sum of the products is to the whole gain or loss, so is each 
man's particular product to his particular share of the loss or gain. 

Examples. 

1 . A, B and C, entered into partnership : A put in 85 dollars for 8 month* i 
B put in 60 dollars for 10 months ; and C put in 120 dollars for 3 months ; 
by misfortune they lost 4 1 dollars : What must each man sustain of the loss \ 



85 60 
8 10 

680 600 

A9 1640 : 41 : : 680 
680 


Oferat 

120 
3 

360 

1 

loss, 
's losi?. 


ION* 

680 A's product. 
600 B's product. 
360 C's product, 

1640 

Ae 1640 3 41 :: ^9 
600 


680 
2720 


164|0)2460|0(l5B'sIoss. 
164 . 


164|0)2788j0(17 A's 
164 


820 
820 


1148 
1148 


^ 


0000 

A» 1640 : 41 : : 3 
360 


JDolU. 

17 A'sloss. 
15 B*s loss. 
9 C's loss. 

41 Proof. * 


2460 
123 


t64|0)1476(a(9 C 



aooo 
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DOUBLE FELLOWSHIP. 



S£CT. IIL5. 



2. A, B, and C, trade together : A) at first put in 480 dollars for 8 i^nionths, 
then put in ^0 dollars more) and continued the whole in trade 8 mon^.hs Ion* 
ger ; at the end of which he took out his whole stock ; B put in 800 dolls, for 
9 mcmthS) then took out Dolls. 583,333 and continued the rest in trade 3 
months, C put in Dolls. 366,666 fbr 10 months, then put in 250 dollars more, 
and continued the whole in trade 6 months longer. At the end of their part- 
Aerakip, they had cleared lOOa dollars 3 what is each man's share of the gsdn } 

Answer. Dolls. 378,827 A's share. 
— - 320,452 B's sfaarei 
300,721 C's fcharc. 



Sect, III. 5. SUPPLEMENT to FJELLOWSHIP. IQS 
Supplement to jpeHolXI^Sltp^ 

QUESTIONS. 

1. WadTU FelloviMfi f 

3. Op how many kinds is FeihwMhift ? 

3. Wr At ia single Fellowsfdfi ? 

4. WHAt is the rule for operating in single Felloioshifr ? 

5. WHAr is dofible Fellovishifi ? 

6. Wha 'T is the rule for operating in double Fellovfshifi f 

7 . Honr is Fellowshift firorved ? 

EXERCISES IJV FELLO W8HIP. 

A, B, and C, hold a pasture in common for which they pay C^Ofier annum* 
In this pa9ture, A had 40 oxen for 76 days ; B had 36 oxen for 50 days^ and 
C had 50 o^en for 90 days. I demand what part each of these tenants ought 
to pay lor the ;C30 f , 

£ 9,d. gr, 
, AM. 6 10 2 ifl^A'spart. 

3 17 1 0|U|B'a part. 
9 12 8 2{|j| C'spart. 
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BARTER. 



Sect. Ill, 6. 



§ 6. 25amr* 



Barter Is the exchanging of one commodity for another, and teaches mer- 
chants so to proportion their quantities, that neither shall sustain loss. 
Proof. By changing the order pf the question. 

Rule. 

1 . TVhbn the quantity of one commodity m given^ Vfith itivatuej ©f the vtdue 
•fits integer^ as aUo the value of the integer of some other commodity to be ex* 
changed for ity to find the quantity of this commodity : Find the value of the com- 
modity of which the quantity is given, then find how much of the other com- 
modity at the rate proposed, may be had for that sum. 

2. ^If the quantities of both commodities be given^ and it should bmrequired t9 
find how much of some other commodity^ or hmo much money should be given^for 

the inequality of their values t Find tne separate value of the two given com- 
modities, subtract the less frona the greater^ and the remainder will be the 
balance, or value of the other commodity. 

3. If one commodity is rated above the ready money price ^ to find the barter' 
ingfirice of the other : Say, as the ready money pric||pf the one is to its barter- 
ing price, so is that of the other to its bartering price. 



Examples. 



1. How much coffee, at 25 cents per 
lb. can I have for 56 lb. of tea at 43 
cents per lb. 

Operation. 
5 6 lb. o/* tea. 
.,4 3 per lb. 



16 8 
2 2 4 

lb. oz. 

2 5)2 4,0 8(96 5j\ afiswir. 
2 2 5 



2. I HAVE 760 gallons of mo- 
lasses, at 37 cents, 5 mills, per 
gallon, which I would exchange 
for 66 Cwt. 2qr. of cheese, at 4 
dollars /if r Cwt. Must I pay or re- 
seive money and how much ? 

^ns, must receive 19 doils. 



1 


5 


8 


I 


5 









8 




1 


6 



2 5)1 2 8(5 
12 5 
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3. A and B, barter ; A has 150 bushels of wheat at 5s. 9d, per bushel, for 
which B gives 66 bushels of barley, worth 2a, lOd. per bushe],and the balance 
in oats at 2«, \d, per bushel ; what quantity of oats must A receive from B ? 

Amwer^ 325 ^ busheU. 



4. A HAS linen cloth worth 20d. an £)!, ready money ; but in baHer he will 
have two shillings ; B has broadcloth worth 14«. 6d. per yard ready money ; at 
what price ought the broad cloth to be rated in barter ? 

AnavfCTy 17*. 4rf. 3y. -^fier yard. 
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SuppLemfnt to 25^tttt* 

QUESTIONS. 

1. What is Barter ? 

3. JVnss and hsw does this rule become usejulto merchants ? 

. 3. Whev a given quantity cf one commodity is bartered/or some other com^ 
modity^honois the quantity that will be required qf this last commodity 
found ? 

4. If the quantity of both commodities be given and it be required to know how 

much of some other commodity^ or how much money must be given for the 

ine quality y what is the* method of procedure 7 
5% If one commodity be rated above the money firiccy how do youfirocced tofini 

the bartering firice of the other commodity ? 
6. How is Barter firorued T 

EXERCISES. 
I. A and B bartered ; A had 41 Cwt, of hops, 30». fier Cwt, for which B 
gave him £ 20 in money, and the rest in prunes at Sd/ier lb, I demand how 
many prunes B gave A besides the if 20 ? Jns. \7C. Zqrs. Alb. 



2. How much wine, Dot. \fit per galion, must I haVc for J6 Cwt. 2 qt, 
14 lb. of rsftsins, at Dolls. 9,444 per Cwt. 

Jins. 196 gal. Iqt. \pt. and \very nearly. 



Sect. III. 7. 



LOSS AND GAIN. 



M7 



§ 7r Ho^^ anir <Bm. 



« Loss and Gain i» a ri^le whiph ennbles yperchants to osUm^te thfsir 
profit or loss, in buying and selling goods ; aluoi to raise or fall the priest of 
them, so as to gain^ or w^ so much per cent." 

Case. 1. 

To know what U gained or lost fier cent. First, find what the gain or loss is 
by subtraction : then, as the price it cost is to the gain or loss, so is 100 
dollars (or £ 100) to the gain or lossjfier cent. 

Examples. 

1. If I buy candles at 16 cents, 7 2. Bought indigo, at Boll. 1,20 per 
mills per lb and sell them at 20 cents lb. and sold th^same at 00 cents per 



per lb what shall I gain/ier cent, or 
in laying out 100 dollars ? 

Operation. 
I sell at ,2(J per lb 
bought at ,167 per lb 



Then, 


As, 


I gain 
167: 

,167)3 
1 


,033 per 

,033:: 
1 


lb 

100 

,76 Jm^ 




,3 0(19 
6 7 




I 

1 


6 3 
5 3 








12 7 
116 9 






1 1 
1 


9 
2 



lb- what was lost fier cent P 

Answer y 25 dollars. 



3. Bought 37 gallons of Brandy, 4. Bought hats at 4*' ^^^^^ jg ^^^ 

sXDolL 1,10 per gallon, and sold it sold them again at 4*9'? 

for DoU^, 4Q : what was gained or profit In laying out >C1<^ /.'la 15* 

lost fier cent .? M». DolL 1 ,7 1 9 /ow. Answer ^ ^ ' * 
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LOSS AND GAIN. 
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Case 2. 

To knovf how a commodity mu9t be eoid to gain or lose #• mueh faer cent. A% 
100 dollars for £\00j is to the price ; so is 100 dollars fory jC^^O^ with the 
profit added) or loss subtracted, to the gaining or losing price. 

Examples. 
1. If I buy wheat at Doll, 1,25 per bushel, 
how must I sell it to gain 1 5 fier cent ? 
Opebatiok. 



As leo : 



1,3 5: : 115 
1 1 5 



3. If a barrel of rum cost 15 
dollars, how must it be sold 
to lose 10 fier cent ? . 
Ana, Dolls. 13,£[t 



6 2 5 
1 3 5 
1 3 5 

DxtSM. 

100)1 4,3 r 5(1,43 7 Jins. 
1 



4 3 7 

4 



3 7 5 
3 

r 5 

7 



5 

3. If 130 lb. of steel cost £7 how must I sell it per lb to gain ^Ci^f per 
Cent? Aes. lH/ierl&. 
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Supplement to Ho^^ mh <lBm* 

QUESTIONS. . 

1. WmjiTis Loss and Gain ? 

3. IfArfNG th^ prict at which goods ure bought and $old, how t$ the lo98y ©r 
gain estimated ? 

3. To know how much a commodity must be valued at to gain or lose so much 
fier cent, what is the method offirocedure 7 

4. How may questions in Loss and Gain be firoved ? 

^ EXERCISES. 

1. A DRAPER bought 100 yardsof broadcloth for /.56. I demand how he ' 
must sell it per yard, to gain £\5 in laying out £100 ? 

Ans. Us. lOrf. 2y. ^ 



2. Bought 30 hogsheads of molasses, at 600 dollars ; paid in dutios Dolls, 
20,66 ; for freight Dolls. 40,78 ; for porterage Dolls, 6,05 and for insurance, 
Dolls. 30,84 : If I sell it at 26 dollars per hogshead, how much shall I gain 
percent? * Jns.Doll^. 11^695. 
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« 

0R9 

CROSS MULTIPLICATION. 

1 SIS rule is particularly useful to Workmen and Artificers in casting up 
the contents of their work. 

Dimensions are taken in feet* inches and parts. Inches and parts are 
iometimes called primes ('), seconds (")> thirds ('"), and fourths (""). 

TABLE By tlds rule also may be calculated the 

13 P9ur(ha make 1 Third, solid contents of bodies^ having the meas* 

12 Thirds — 1 Second. ures of their different sides, and is verf 

1 2 Seconds — 1 Inch^or Prime, useful^ therefore, in measuring wood, 

1 3 Inches^ or Pr. 1 Po9t. 

Rule. 

1. Under the multiplicand write the corresponding denominations of tht 
multiplier. 

2. Multiply each term in the multiplicand, beginning at the lowest, by 
the feet in the multiplier, and write the result of each under its respective 
term, observing, to carry an unit for every 12, from each lower denominadon 
to its superior. 

3. In the same manner multiply the multiplicand by the inches in the mul- 
tiplier, and write the result of each term in the multiplicand thus multiplied, 
0ne place to the right hand in the product. 

4. Proceed in the same manner with the other parts in the multiplier, 
which if seconds, write the result two places to the right hand ; if thirds, three 
placesy &c. and their sum will be the answer required. ' 

The more easily to comprehend the rule, Note. Peet multifilied by Feet 

give Peet:.Peet multifilied by Inches 

give Inches...Peet multifilied by Sec* 

onds give Seconds. ..Inches multifilied 

ILxAMPLES. by Inches give Seconds. . . Inches mul" 

tifilied by Seconds give Thirds . ,.Sec* 
I. Multiply 7 feet, 3 inches, 2 sec- onds multifilied by Seconds give Fourths. 
•nds, by 1 foot, 7 iuchcs, and 3 seconds. 



Here I multiply the 7/. 3m. 2" by the \f. in 
the multiplier, which gives seconds, inchesi 
and feet. t 

Next I multiply the same 7f, Sin. 2". by the- 
Tin. saying 7 times 2 is 14 which is once 12 
and 2 over, which (2) I set down one place to 
the right hand, that is in the place of Jhirds, and 
carry 1 to the next place, 8c pn|g|e^n the same 
manner with the other terms. jLastJy I multi- 
ply the multiplicand by the 3" saying 3 times« '* 
is 6 which I set down two places to the right hand and so proceed with the 
«ther terms of the muliiplicand. The sum of all the products is the answer. 



Operation. 
P. I. '' 

r s 2 

1 7 8 




r 

4 


3 2 '" 
2 10 2 
1 9 9 


//// 
6 


Prod. 41 


7 9 11 


6 
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^' ^\ 1. 1. " 

I l^ 27 9 9Frod. 




5. Multiply 7/. Im. 9" by 7/. 
•wi. 9". 
Product 55/ 2/n. 9" 3'" 9"". 



6. Multiply 9/ 8tn, 7" by 12/. 
3/w' lO" 
Frodma 1 19/. «' 3^' It)'" IQ'"' 



-•'f 



7. How much wood in a load, which measures 10/ inleng^th) 3/ 9t72. in 
width, and 4/ Sm in height ; and how much will it cost, at 1 doL 33 cts. per 
cord ? ^n9, 1 corcf, anc^ 47 SBlidJcet orvtr s U will cott 1 doll. 91 cts, 9m, 
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OR9 we may multiply by the feet as already directed* and for the inches^ 
take such parts of the multiplicand, &c, as the inches are aliquot or even parts 
of a foot, as done in the inile of Practice. 

8. How many square feet in a board of 16 feet, 4 inches in length, and 2 
feet, 8 inches wide ? y 



Opkration 
Ft. in. 
6 inches is ^16 4 
2 8 



Here, in the first place I multiply the 
16/r. 4in, by the feet (2) of the multiplier; 
the inches (8) not being an even part of a foot, 
I take such as are an even part ; thus, 6m. is 
' half a foot, therefore divide the multiplicand 
\ by 2 for 6 inches, and that quotient by 3, (2 in. 
i8 \ of 6 inches) for 2 inches, all which being 
\ added, give the product of 1 6 feet, 4 inches 
multiplied by 2/r. 8£n. 
9. Another board is 18 feet 9 inches in length, and 2 feet, 6 inches wide, 
how many square feet does it contain ? j^tim. 4,6/c. IQin. %" , 

By Practice. By Duodecimals. 



32 


8 


8 


2 


2 


8 



Ans. 43 



6 



10. There is a stock of 15 boards, 12 feet, 8 inches in length, and 13 inch 
ts wide ; how many feet of boards does the stock contain ? 

Jins. 20Sjeety 10 inches. 
By Practice. By Duodecimals. 
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Supplement to vE^UOtteClttldi^^ 
'-"- "^ QUESTIONS. 

1. Of what tied arc Duodecimals ? To whom more csfieciaily are they useful? 

%, Iv what are dimendona taken P 

'3. JIov^ do you firoceed in fhc multifilicationo/ duodecimals ? 

^. For what number do you carry ? 

5. IVHAt do you observe in regard to setting down the firoduct different from 
what is common in the multi/ilication of other numbers ? 

t. Op what term is the firoduct which arises J rom the mullifilication of feet by 
inches ? Feet by seconds 7 Ihches by inches ? Inches by seconds ? Sec- 
onds by seconds ? 

7. In what way can the operation be varied ? 

EXERCISES. 

1. Multiply 76 feet 3 inches 9 sec- 2. What is the product of 371 

onds, by 84 feet 7 inches 1 1 seconds* '^ feet 3 inches 6 seconds, multiplied 

Operation. by 181/. hn. 9". 
" F. I. '' Ans. 679^. 10m. l"4'"6"" 



6 inchests ^) 76 


3 


9 




84 


7 


11 




76X 4= 304 










76X 8=608 










3X84=. 21 










9X84iz: 5 


3 


"' 




J. U) 38 


. \ 


10 6 




" 6|) 6 


4 


3 '9^ 


in 


^)and^) 3 


3 


1 10 


6 


1 


7 


11 


3 


1 





8 7 


6 



Prod. 6460 7 18 3 
3. How many square feet in a sfock 
of 12 boards, 17/. 7' long, and 1/ Sin. 
wide ? jins. 298/ ll'. 



4. How many cubic feet of wood 
in a load 6/ 7' long, 3/. 5^ high, 
and 3/ 8' wide ? 

Ans. 82/ 5' &" 4"' 

A a ' i 



it contain ? jiiu. 1 16F. 3/. 3' g" j in squatt 



Glaziers ftfork hy the, 

To find the dimensions of t!mir worky multipl; 
their breadth. 

Examples. 

There is a bpuae with 4 tiers of wij ujlgya. i 
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Allioation is the method of mixing two or mora simples of different 
qualities, so that the composition may be of a mean or middle quality. It is 
of two kinds. Medial and Altbrnats. 

ALLIGATION MEDIAL, 

Alligation Medial is when the quantities and prices of several things 
are given^to find the mean price of the mixture compounded of those things. 

Rule. >^ 

As the sum of the quandties or whdio composition is to their total value' 
so is any part of the composition to its value or mcian price. 

Examples. 

1. A Farmer mingled 19 bushels of wheat at 6«. per bushel, and 40 bush- 
els of Rye, at 4«. per bushel^ and 12 bushels of barley, at 3«. per bushel to- 
gether ; I demand what a bushel of this mixture is worth ? 

Operation. . 
. ^U8h. t. £. t. Bush. £. M. Bush. 

19 Wheatydt 6 is 5 14 As 71 : 15 10 : : 1 
40 Rye^ —4— 8 — 20 

12 Barley J —3—1 16 



SumoftAenmfileaTl Total valUe 15 10 284 

26 
2. A Refiner having Sib. of sliver bullion^ 1 2 

of 8oz. fine, lO/A. of 7oz. line aiid^ tslk, of 6oi. * 

fine, would melt all together ; I demand what )3 1 2(4(/. 
fineness Itb^ ot this mass shall be ? 284 

An^. 6ot. l^fi^tM. Sgr.Jine — - 

28 
4 

)n2{if. 
— 

41 



ri)310(4». 4(f. l*{y. Ans. 







195 ALLIGATION. Sect. IIL ». 

ALLIGATION ALTERNATE 

Is the method of finding what quantity of any number of simples, whos^ 
rates are given will compose a mixture of ^ given rate ; it is^ therefore, thc^ 
reverse of Alligation Medial, and may be proved by it. 

Rule. 

• 1 . Write the prices of the simples, the least uppermost, &c. in a column 
under each other. 

2. Cqnnect with a continued line the price of each simple or ingredient, 
^hich is less than that of the coihpound, with one or any number of those 
that are greater than the compound, and each greater raU or price with one 
or any number of those that are less. 

3. Writi; the difference between the mean rate or price and that of ci^ch 
of the simples, opposite to the rates with which they are connected. 

4. Then if only one difference ^tand against any rate it will be the quantity 
belonging to that rate, but if there be several, their sum will be the quantity. 

Note. Questions in this rule admit of as many various ar^swcrs as thtrq 
are various ways of connecting the rates of the ingredients together. 

Examples. 

A Goi-DSj«iTH would mix gold of 18 carats fine with some of 16, 19, 22 
and 24 carats fine, so that the co^npound ms^y be %0 carats fine ; what quann 
tity of each miist he take ? 

Operation, PiiooF. 

oz, car, Jine. 
4 of gold 161 16X4=64 

2 — 18 ] 1BX2=36 

2 19 Wnt. 19x2—38 

3 -, 22 t 22x3=:66 

4 n 24 J 24X4=96 



, 18 
Mix %0 car,' ' 

L24 



Is 



4 ' 

2 

2 

2X1 

4 



oz.' 



15 2^ carats Jin^ \5)ZQO{2Qcar.Jinc^ 

2. A Druggist has several sorts of Te^. T^ir. one sort, at I28.fterld, a* 
nother at 1 1*. a third at 9*. and a fourth at is, per lb, I demand how much 
of each sort he must mix together, that the whole quantity may b^ afforded 
at lOs.fier lb, 

lb. s.fi. lb. lb. s.fi.lb. lb. 9,/i.id, 

f2 at 12 fS ar 12 fl at 12 ^, 

,^ i 1 ^^ 11 *>>^«* J2a^ll ^^. J 2 aril 

L_2 at 8 [3 at 9 L^ «^ ^ 

* /*. 8,fi,lb. lb. s./i.lb. lb. 8. ft, lb, 

f 1 at 12 f3 at n f2 at 12 

^-^^'•i Zat 9 ^ -^"'O 3 ar 9 ^ ^""''^ 1 at 9 



\, 



1 a/ 8 ^ \2 at Z {Z at ^ 

7 '/iria, 3 lb. of each sort. 



N^fE. T'/r^s^ seven Answers arise from as many different Ways of Unking 
the Rates of the Siw/iles together. 
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Cask 2. 

. Wm^v the rates of all the ingredientSy the gtumtity of but one ofthem^ and tk^ 
fnean rate of the v)hole mixture are given tojind the several quantities of the rest^ 
in firofiortion to the given quantity s take the difference between each price and 
the mean rate as before. Then say. 

As the difference of that simple whose quantity is given. 

Is to the given quantity, ' , 

So is the rest of the differences severally j; 

To the several quantities required. 

Examples. 

1. How much wine, at 80 cents, at Siy and at 92 cents per ^Ilon must bo 
ipixed with four gallons of wine at 75 cents per gallon, so that the mixture 
jpiay be worth 86 cents per gallon ? . 

Oferatiok. 

CTS ^ V 6+ 2zr: 9 stands against the given quantity ^ 

. 86j«®-^-+n 2+6=8 
^°^ 88-+-^— > 6+11=17 

L92-^ -J 11+ 6=1 r J 

gal, cts. 



r 8 ; 4 a? 801 

li 17 : 8^ — 88 1/ 

(^17 : 8^ — 92 J 



As 8 : 4 : :< 17 : 8^ -^ 88 yfier gal. Theanswer: 
j[l7 : 8^ — 92J 
2. A MAN being determined to mix 10 bushels oi wheat at 4«. fier busbcl, 
with rye at 3^. with barley at 2«. and with oats at U.yk^r.bush^ ; I demand 
how much rye, barley, and oats must be mixed with the 10 bushels of whwif 
that the whole may be sold at 28(/. fier bushel I 

''B.ji. fB. CB. 

2 2 of Rye A^A^O of Rye . j 8 of Rye 

5 Oof Barley -^-^^^-^ 50 of Barley 3- •^^•'S 10 of Barley 
J2 2 of Oats [JO of Oats ^.14 of Oats 



1 , ^ns.. 



4. ^ns.. 



B. CB, fi. CB. 

10 of Rye \ \2 2 of Rye ^ . 2 of Rye 

Ml of Barley ^- -^««'^ 5 of Barley ^"^^-^^ 14 of Barley 

.14 oj Oats I 17 2 of Oats l 10 of dats 

fB. ^ ■ 

^70 of Barley 
L20 of Oats 






t 
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ALLIGATION. 



Sect. IH^ 9. 



Case 3* 

ifUkit tit tatei of the Mtveral ingredients^ the quantity to be eofnfioundedj and 
the mean tote ^the whale mixture are given tojind how much of each oort will 
imakt itfi the quantity i find the differences between the mean rate. Sec. as in 
case 1. Then, 

A» the vamctibe quantities, or differetices, 

Is to the given quantity, or whole composition t 

So is the difference of each rate, 

To the required quantity of each rate. 

Examples. 

\ . - 

1. How many gallons 6f water, of no Talae, must be mixed with brandy, 
at one dollar twenty cents per gallon so as to fill a vessiel of 7 5 gallons^ that, 
may be afforded at 92 cents per gallon ? \ 



OriiKATiozr. 



92 



u 



20^ 



GaL 
28 
92 



Gal. 
A 120 



Gal. 
: 75 : 



Gal. Gal. 
C28 : ir^oftVater. 
^92 : S7\of Brandy. 



^-^« 120 7 5 given quantity . 

2. SuT^ocni I have 4^ sorts of currants of 8(/. 12(/. 18df. and 22d.)ber'/^.Qf 
%hich I would itdz 120^. and so much of efich sort as to sell them at li^~ 
fier lb. how imicb Of each A&ust 1 take V 

36 
Ari9.<^ 12 



at 



24 
48 



dr 

8 

— X'ii^fierlb* 

— 18 

— 22'] 



3. A Gaocea has currants of A,d, 6d, 9cf. and 1 Id. per lb. and he would 
make a mixture of 240ib, so that it might be affojrded at Sd.fierlb. how much 
ef each sort must he take ^ 



fib. 

72 

r.<{ 24 

148 

X 



An9.< 24 — 



96 



111 

— 6 yfier lb. 




Sect. III. 9. SUPPLEMENT to ALLIGATION. 1^ 

Supplement to Wx^atim. 
QUESTIONS. 

1. WadrUjilUgaHen? 

2. Or how many kinds is AUigatian ? 
Z. WB4ti» Alligation Medial ? 

I. WHATia the rule for ofierating ? 

5. WHA*t is Alligation AhtERHAn f 

6. When a number of ingredients of different prices are mixed together^ ko9 

do we proceed to find the mean firice of the compound or mixture T 

7. Wmen one of the ingredients is limited to a certain quantity^ what is the 

method qf procedure f 

8. When the whole composition is limited to a certain quantity^ how do you 

proceed ? 

9. HoW is Alligation proved ? 

EXERCISES. 

* I. A GrRPCEH would mix tbrce I ^. AGoi.i>shit9 bfi$sev:eral iortB 
9orts of siigur togeth.<er ; one aort^t | of gold ; some of ^ carats fine, simtc 
10c;.)k(?r /6. another at rcf.andamotber | of 39, and some of 19 qarats fine, andl 
at 6^. how much of each sort must he I he would haye compounded of these 
take that the mixture may b« sold I SQfts the quantity of 60 oz. of 20 car- 
for Zd, per lb\ | ats fine ; I demand how much of each 

Ans. ^Id. at \Qd, 2 at 7d. and 2 at 6(f« sort he must have ? 

Ans. 12oz. 24 carats Jine, 12 a/ 22 car'^ 
utsjiney and^9^ at U caritsjinc. 



960 



POSITION. 



SECt. III. 1© 



§ 10. po^ittom 



t'osiTiON is a rule wliich, by false or supposed numbers, taken at pleasure^ 
lUscoYers the true one required. It is of two kinds, Single and Double; 

Single Position. 

Is the working with one supposed number, as if it were the trUe one, to find 
the true number. 

RClk» 

1 . Take any number and perform the same operations with it as are des^ 
cribed to be performed in the question. 

2. Then say ; as the sum of the errrors is to the given sum, so is the sup- 
posed number to the true one required. 

Paoor. Add the the several parts of the sum together, and if it agree with 
the sum, it is right. 

Examples. 

1. Two men, A and B, having found a bag of money, disputed who should 
have it ; A said the half third, and one fourth of the money made l3o dollars, 
and if R could tell how much was in it, he should have it all, otherwise he 
should have nothing ; I demand how much' was in the bag ? 



Sufifi99e 60 dollars* 

The half 30 
— third 20 
'■^fourth 15 

65 



Operation. 

M 65 : ISO : : 60 

60 
65)7800(130 dollars^ the anawer. 

JL 

130 
130 



000 



2. A B and C talking of their s^ges, 3. A person having spent ^ and ^ 
B said his age was once and a half the of his money, had X26f left ; what 
age of A; C said his was twice and liadheatfir^? *4n8. £160. 

one tenth the age of both and that the 
sum of their ages was 93 ; what was 
the age of each ? 

jins. >* 12, B*8 18, C*a 63 years. 

4. Seven eights of a certain num- 
ber exceeds four fifths b]f 6 ; what is 
that number ? jina» 80. 



Sect. III. 16. DOUBLE POSITION. 801 



Double Position. 

Double Position is that which discovers the true number, or number 
sought, by making use of two supposed numbers. 

Rule, 

K Take any two numbers and proceed with them according lo the 
C(Hiditions of the question. 

3. Pi«ACB each error against its respective position or supposed number i 
if the error be too great, mark it wilh+ ; if too small with — 

3. Multiply them cross* wise, the first position by the last error, and the 
, last position by the first error. 

4. If they be alike, that is, both greater or both less than the given nuro* 
ber, divide the difference of the products by the difference of the crror8,and the 
quotient will be the answer ; but if the errors be unlike, divide the sum of the 
products by the sum of the errors, and the quotient will be the answer. 

Examples. 
1 . A MAN lying at the point of death, left to his three sons all his estate, 
viz, to F half wanting 50 dollars ; to 6 one third ; and to B the rest, which 
was 10 dollars less than the share of G. ^ I demand the sum left and each 
Son's share. . 

Operation. 

Sufifl09e the 9um 300 dollars. Again, Suppose the sum 900 dollars. 

Then, 300^2— 50=±>00 F's pah. Then, 900-r-2 — 50r=400 F^s part, 

300-j*3= XOOG'spart. , 90^-5- 3=300 G^sparU 

G'spart 100— 10~90i^*«yiar/. G's part 300— 10=290 jEP«>tor/. 

Sum of alLtheir parts 290 Sum of all their parts 990 



Error 10— Error 904- 

SupposL Errors. Haying proceeded with the sup- 

300^^ 10— posed numbers according . to the 

^1^ conditions of the question, the sum 

900"^ *• 90+ 9f<iil their parts must be subtracted 

'"■' ■■ ■ , • from the supposed number ; thus^ 

9000 37000 the 290 is subtracted from 300^ the 

37000 supposed numberv&c 



^Dolls. 



^7rrV!''\ 100)36000(360 .^«w^. 
The Divisor is the sum of the errors 904*and 10—^ 
3. There is a fish, whose head is 10 feet long ; his tail is as long trs his head 
and half the length of his body, Jind his body is as longwas his head and tail ; 
what is the whole length of the fish ? Ans. Mfeet. 



B b 



fi02 



DOUBLE POSITIOiT 



SfiCT. III. 10 



3. A CERTAiif man having driven his Swihe to market, viz. Ho^s, Sows, 
and Pigs, received for them all 50/. being paid for every hog 18«. for every 
sow 16*. for every pig 2« : there were as many hogs as sows, and for every sow 
^*thcrc were three pigs ; I demand how many there were of each sort ? 

Am. 25 hogt<f 25 50ty«, and 75 pig** 



4. Aand B laid out equal sums of money in trade % A gained a sum e^fual 
to \ of his stock, and B lost 225 dollars, then A's money was double that of 
B*s ; 'What did each lay out ? ^ Ana. 600 dallav* 



5. A AND B have the same income ; A saves | of his ; but B, by spending 
SO dollars per annum more than A, at the end of 8 years finds himself 40 dol- 
lars in debt ; what is their income, and what does each spend per annum ? 

Ana, their income is 200 dalle fier ahn. Asjicndi 1 75 dollars^ & B 205 fier ann. 
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^ -fi ~nin T1 ' IT 

Discount is an allowance made for the payment of arty sum of money be- 
fore it becomes due, and is the difference between that sum, due sometime 
hence, aiiQ its present worth. 

The firenent worth of any sum, or debt due some time hence, is such a 
siim» as, if put to interest, would in that time and at the rate fier cent, for 
^vhich the discount is to be made, amount to the sum or debt, then due/* 

Rule. 

As the amount of 100 dollars, for the given time and rate is to 100 dollars, 
so is tlje given sum to its present worth, which subtracted from the given sum, 
leaves the discount. 

Examples. 
1. What is the discount of jDo//* 2. What is the present worth of 
321,63 due 4 years hence, 2X 6 ficr 426 dollars, payable in 4 years and 
^€nt ? 13 days, discounting at the rate of 5 

^n^.jDo//*. 354,315. 





Operation. 




fier 




Dolls, 








6 interest 


of 100 dolls. 


\ yf(ft. 




4 years. 














J 


24 








100 








124 amount. 






Then,' 


As 124: 100: 
331,63 


: 321,63. 





124)32163,00(259,Sr» 

32 1 ,63 given sum* 
2S9i^79 firesent worth. 



^^i\4ng, 6% fiS I discount. 



§ 12. oHiju^tion of ^apment^. 

EqtJATiON 6f paynfents is the finding of a lime to pay at once, several debts 
due at different limes so that neither party shall sustain loss. 

Rule. 

Multiply each payment by the lime at which it is due ; then divide the 
sum of the products by tlie sum of the payments, and tl\c c\i-iot.leo.t ^\\kV;»o 
equated lime, v • 
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EXAMPLEIS. 

1. A OWES B 136 dollars to be paid 2. I owb DoUg. 65,125 to be paid 
in 10 months ; M dollars to be paid j in 3 nionths, 4 in 5 months, ^ in 
in 7 month ; sOra 260 to be paid in 4 10 months, atid the remainder in 14 
months : what is the equated time months : at what time ought the whole 
for the payment of the whole I to be paid ? 

Operation. ^t, 6^fn«n/^« 

156X 10—1360 
96X 7— 672 
260X 4=rl040 



493 3072 

492)3072(6 montha 
2952 



120 
30 



492)3600(7 day: 
3444 



156 



S. A MERCHANT has ovu'itig to him 4. A merchant owes me 900 do]- 

300/. to be paid as follows, 50/. at 2 lars to be pa^d in 96 days, IS^O dollars 

i:Donths, 100/. at 5 months, and the iq 120 days, 500 dollars in 80 days, 

rest at 8 months : and it is agreed to 1267 dollars in 27 days ; what is the 

make one payment of the whole; I mean time for the payment of the 

demand when that time must be ? whole I Ana. 63 days very nearly* 
Am, 6 montha. 



• / 
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§ 13, (©►uajgiin0* 



GvAGiiffO is taking the dimensions of a cask in inches to find its content ia 
rallons by the following 

METHOD. 

1, Add two thirds of the difference between the head and bung diameters 
to the head diameter for the mean diameter ; if the staves be but little curv- 
ing from the head to the bung, add only six tenths of this difference. 

2. Square the mean diameter, which multiplied by the length of the cask 
and the product divided by 294, for wine, or by 359 for ale, the quotient will 
be the answer in gallons. 

Example. 

1 . How many ale or beer gallons will a cask hold, whose bung diameter is 
31 inches, head diameter 25 inches, and whose length is 36 inches I ^ 

Ofiq^tion. 

31 Bung diam. 25 Head mam, NoTS. !• Ik taking 

25 Head diam. A Two thirds diff. , the length of the cask, 

— — _— an allowance must be 

6 Differtnce, 29 M^an diam, made for the thick- 

, 29 . ness for both heads of 

■ '■^— J inch, 1^ inch, or % 

261 inches accoixiing to 

58 the siaseofthecask. 



• - S41 Square ^mjfon diam. Note. 2. The head di* 

36 Length, ameter must be taken close 

■■ ' ■ ■ to the chimes, and for 

5046 small casks, add 3 tenths of 

2523 an inch ; for casks of 40 or 

■ ■■ 50 gallons^ 4 tenths, and for 

359)30276(84 gt^. \\\\ qt9. lai^r casks, 5 or 6 tenths, 

and the sum will be very 
nearly the head diameter 
within. 



1. Of the Lever. 

TStJind vfhat weight may be raised or balanced by any given fipwer^ Say, as the 
distance between the body to be raised or balanced, and the futcrum or profiy is 
to the distance between the prop and the point where the power is ap|)Iied ^ 
so is the power to the weight wbich it \klU Vi^V^xvc^t ^\ t^^^* 
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Example. 

If a man weighing 150/*. rest on the end of a lever 12 feet long ; what 
weight will he balance on the other end, supposing the prop 1^ foot from th^ 
weight? 

12 feet the Lever. 

,1,5 distance of the weight from the fulcrum » 



10,5 distance from the Fulcrum to the man. Therefore, 
J^eet. Feet, lb. lb. 
A9 1,5 : 10,5 2 : 150 : 1050 An: 

2. Of the Wheel and Axle. 

As the diameter of the axle is to the diameter of the wheel : 80 is the pow«» 
cr applied to the wheel, to the weight suspended by the axle. 

Examples. 

1. A MECHANIC wishes to make a windlass in such a manner, a$ that Mb. 
ftppUed to tlie wheel, should be equal to 1? suspended from the axle ; now, 
supposing the axle 4 inches diameter, recj'ured the diameter of the wheel ? 

7^. in, lb. f-^^^ 
^» 1 : 4 : : 12 ;|^ ST kf^*. or ^meter of the wheel. ^^Ti 

2. Suppose the diameter of the axle fl^feches and that of the wheel 60 inch- 
es ; what power at the wheel will balance 10/d. at the axle ? Am. lib. 

3. Of the Screw. 

Thb power is to the weight to be raised as the distance between two threads^ 
of the screw is to the circumference of a circle described by the power apt 
plied at the end of the lever. 

Note. K Tofnd the circumference of the circle described by the $nd of the 
leverj multiply the double of the lever by 0,14159 the product will be the cir* 
cumference. 

Note. 2. It is usual to abate ^ of the effect of the machine for friction. 

Example. 

There is a screw whose threads ai*e an inch asunder ; the lever by which 
it is turned is 36 inches long, and the weijg^ht to be raised a ton, or 224plb. 
What power or force must be applied to the end ©f the lever sufficient to tur» 
the acrew, that is, to raise the v^reigbt ? 

The lever 36x2z:z72+3,l4.1M:::z^%S^i94+ihe circumference. 
circumf. in, J lb. Eb, 

Then, cs 2^,194: 1 : : 2240 : :(Li^ answer. 

Pfvblems. ^ 

1 . TffE diameffv of a circle being' ginien to find the circumference multiply the 
diameter by 5, 1 4 1 59 ; the product will be the circumference. 

2. To find the area of a circle^ the dia?ncSer being given ; multiply the square 
of the diameter hy ,785398 ; the product is the area. 

3. To measure the fiolidUy cf any irregular body vjhose dimensions cannot be 
taken ; put the body inicr some regular vessel and fill it with water, then ta- 
king QUt the body, mriTsure the fall of water in the vessel ; if the vessel be 
square, muUiply (he lidehy itself, and that produm by the fail of water which 
gives the «t>iidcoijlejjt of the irregiilar body. 



SECTION IV. 



Miscellaneous ^estions. 

In this Section there is nothing!: new to be proposed to the Scholar. Enough 
of Arithmetic has been taught hira for all ordinary occurrences in life. It 
only renr»ains to lead him into some reflections on the foregoing rules. For 
this purpose the following questions are subjoined. They are left without 
ansiversj that the Scholars's only resource of knowledge for working them 
should be in his own miad. Masters having wrought out these questions at 
a leisure hour, may transcribe them with their answers into a manuscript for 
their private use, to which on any occasion, without trouble or hindrance,they 
may readily advert to satisfy the enquiries of their pupils. 

1. The Northern t.ights were first observed in London in 1560 ; howma-» 
^y years since ? 

2. What number, multiplied by 43 produces 88150 ? 

5. If a cannon maybe discharged twice with 6M. of powder, how many 
tWcs will 7C, Zqrs, 17 lb, discharge the same piece ? 

4. Reduck 14 guineas and £75 13*. 6|fl?. to Federal Money. 

5^ What is the interest of i>o//«. 79,49 one year, and five months ? 

6. A OWED B DoHa. 317,19, for which he gave his note, on interest, bear- 
ing date July 12th, 1797. 

On the back of the note are these several endorsements, viz, 

Oct. 17th, 1797, Received in cash, Doiis. 61, IQ. 

March 20lh, 1798, Received 17 Civt. of Beef, at Dolls. 4, 33 fier. Cwt 

Jan. 1st, 1800. Recived in cash, 84 dollars. 
What was there due from A to B, of principal and interest, Sept. 18th. 

1801 ? 

7. What cost 13^ yards of flannel at U8 1 per yard ? 

8. What must I give for 3 Cwt. 2 qrs. 13 lb, of cheese, at 7 ctnXz fier lb?. 

9. What will 35 yards of broadcloth cost at 23s6 per yai-d ? 

10- What will be the cost of a line of veal, weighing 1 6|M. at ^Idper lb? 

1 1 . What will 87| lb. of tallow cost, at 91 d. fier lb ? 

12. What will 196 yards of tape cost," at 3 farthings ficr yard ? 

13. What will 56 bushels of oats cost, at 2«. 3Arf. fier bushel? 

14. At £Z 78. ^d. fier cwt, for sugar, what is that/^er lb. 

15. How much in length of a board that is 10 inches wide will it require to 
make a square foot ? 

16. Hownxany square feet in a board 1 foot, 3* inches wide, and 14 feet, 9 
inches long ? 

17. How much wood in a \q^ 9 feet long, 3| feet wide, and 2 feet 9 inches 
high? ^L. 

18. At DoUi. 1, 33 fier yard fo^foth, what must \ give for 72 yards ? 

19. If 2^ cwt. of cotten woA cost £\ 1 1 7s. 6d. what is that ^cr lb. I 

20. If 1832j gallons of wine cost ^44 6^. what is that per gallon 

21. What will 53^ /<^. of beef cost at 5 cents 5 mills /?^j?/d. ? 

22. What will 50 bushels of potatoes co^>l ^v\.*i\ c^Tw\*:.t\cT bushel**- 
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23. At D0U9. lOj/e fier cwt. for $ug:ar, what is that per /*. ? 
34. What will be a man's wages for 6 months, at 43 centa per daji work' 
ing S^days fter week f 

25. What must I give for pasturing my horse 1& weeks, at S3 cents /icr 
Koeek ? 

26. How many revolutions does the Mdon perform in 144 years, 3 days, 
10 hours ; one revolution being in 27 days, 7 h. 43 m? 

87. What will 7 pieces of cloth, containing 27 yards each, come to, at 15#. 
4jd. per yard ? 

28. A man Spends 23 dollars 69 cents, 5 mills, in a year, what is that per 
day f 

29. Si^pposE the Legislature of this state should grant a tax of 7 cents 3 
mills oR^a dollar, what will a man's tax be, who is 142 dollars 40 cents oa the 
list? 

30. A bankrupt, whose effects are 3948 dollars, can pay his creditors but 
28 cents, 5 mills on a dollar : what does he owe ? 

'31. Suppose a cistern having a pipe that conveys 4 gallons, 2 qts. into it 
in an hour, has another that lets out 2 gallons, 1 qt. 1 pt. in an hour : if the' 
cistern contains 84 gallons, in what time will it be filled ? 

32. If 80 dollars worth of provisions will serve 20 men 25 days, what num* 
ber of men will the hame provision serve 10 days ? 

33. If 6 men spend 16 dollars, 7 cents, in 40 days ; how long will 135 
men be in spending 100 dollars ? 

34. A BRIDGE built across a river in 6 months, by 45* men, was washed a- 
way by the current ; require#the number of worJLmen sufficient to build a- 
nother of twice as much worth in 4 months ? 

35. Four men, A, B, C, and D found a purse of money containing 12 dol« 
lars, they agree that A shall have one third, B one fourth, C one sixth, and D 
one eighth of it ; what must each one have according to this agreement f 

36. A certain usurer lent out 90/. for twelve months, and received princi* 
pal and interest 95/. 89. I demand at what rate fier cent, he- received interest ? 

37. If a gentleman have an estate of 1000/. fier ann. how much may he 
spend per day to lay up three score guineas at the year's end ? 

38. What is the length of a road, which being 33 feet wide contains an ar 



ere 



? 



39. Required a number from which if 7 be subtracted and the remaiiHieir 
b« divided by 8, and the quotient be multiplied by 5, and 4 added to the pro- 
duct, the square root of the sum extrdcted, and three fourths of that root cubed> 
the cube divided by 9, thelast quotient may be 24 ? 

40. If a quarter of wheat affords 60 ten penny loaves, how many eight 
penny loaves may \u^ obtained from it ? » " 

4 1 . If the carriage of 7 cwt. 2qr. for 105 miles be 1/. 5«. how far may 5 
cwt. 1 qr. be cariied for the same money ? ,'-*^k ^■ 

42. If 50 men consume 15 bushels of grain in ^'ftf^' ^^^ much will 30 
men consume in 60 days ? < 

43. Ox the same supposition, how tong will 50t>t|8bels maintain 64 men ? 

44. A GENTLEMAN having 50?. to pay among his laborers for a days work, 
would give to every boy 6d. to every woman 8d. and to every man 16d..the 
number of boys, women and men, was the ssime ; I demand the number of 
each ? 

45. A GENTLEMAN had 71. \79. 6d, to pay among his laborers ; to every 
boy he gave 6d, to every woman 8d, and to every man \6d, and there were 
for every boy three \vomer, and for every woman two men j I demand the 
number of each ? ' 
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. i|6. Three Gardners, A, B and C, having bought a piece of Ground, find 
the profits of it amount to 120/. per annum. Now the sum of Money which 
they laid down was in isuch proportion, that a» often as A paid 5/. B paid 7L 
and as often as B paid 4/. C paid 6/. I demand how much v each man must 
have per annum of the gain ? 

47. A YOUNO man received 210/. which was | of his elder Brother's por- 
tion ; Now three limes the eldest brother's portion was half of the Father'* 
instate ; I demand how much the estate was ? 

48. Two men depart both from one place^ the tme goes North and the oth- 
er South ; the one goes 7 miles a day, the other 1 1 miles a day ; ho«v far 
are they distant the 12th day after their departure I 

49. Two men depart both from one place and both gt> the same road ; the 
one travels 12 miles evei^y day, the other 17 miles everyday ; how far are 
they distant the 10th day after their departure \ 

50. The river Po is 1000 feet broad, and 10 feet deep) and it runs at the 
rate of 4 miles in an hour. In what time will it discharge a cubic mile of 
water (reckoning 5000 feet to the mile>into the sea I . 

51. If the country which supplies the river Po with water be 580 miles 
long and 120 broad, and the whole land upon the surface of the earth b«? 
62,700,000 square ralfes, and if the quantity of water discharged by the riv- 
ers into the sea be every- where proportional to the extent of land by which 
tiie rivers are supplied ; how many times greater than the Po will the wholt 
amountof the rivers he ? ir 

52. Upon the same supposttlott^ what quality of water altogether will be 
discharged by all the rivers into the ^ea in a year ? 

53. If the proportion of sea on the surface of the earth to that of lanA be 
las 10 J to 5, and the mean depth of the sea he a quarter of a mile ; how many- 
years would it take if the ocean were empty to fill it by the riv«rs running at 
the present rate ? , 

54. If a cubic foot oF water weigh 1000 o^. avoirdupois, and the weight of 
mercury be 13 J times greater than of water, and the heighth of the mercury 
in the bairpmeter (the weight of which is equal to (he weight*of a column of 
air, on the samebatie, extending to the top of the atmosphere), be 30 inches z, 
whdt will be the weight of the air upon a square foot ? a square mile ? and 
what will be the whole weight of the atmosphere, supposing the size of the' 
fcarthasin questions 51 and ^*? ' 0^ 

55* A BEGAN trade June 1, with 40 dollars, and took in B, as a partner, 
Sept. 8, following, with 120 dodlars ; on Dec. 24, A put in 190 dollars more, 
and continued tlie whole in trade till May 5, following, when their whole gaiu 
was found to be 82 dollars ; what is each partner's share ? , , , , 

56. If I §ivc 80 bushelsof potatoesfat 21 cents per bua^he], and 24011IW 
flax, at 15 cents per lb. for 64 bushels of salt, what is the salt per bushel ? 

57. What is the j^A^ent worth of 482 dollars, payable 4 year^ hence, dis^ 
counting at the rate oT6 per cent ? 

58. I have owing#o me as follows, viz. 2>o//*. 18,73 in 8 months ; Dolh. 46 '4^ 
in 5. months; andi>o//«. 104, 84 in. three months; what is the meantime for "^ 
the payment of t!he whole ? » 

59. If I sdll 500 deals at 1 5d: a piece, and lose ^, 9 per cent, what do I lose 
the whole quantity ? 

60. If I buy JOOO Ells Flemish of linen for C99 what may I sell it per 
£1 in London to gain £ 1 0, in the whole \ . 
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Pleasant and diverting ^estions. 

1. Thehb was a well 30 feet fleep ; a Frogj at the bottoiti could jump \i|^ 
3 feet every dayi but he would fall back two feet every night. How mioiy 
days did it take the Frog to j«mp out ? %^^^^^ C<^f^jJ-<^ . ^ /^^rn/r 

3. Two men were drjving^ sheep to market, »^s one to the other, give me ^ 
one of yours and I ahall have jas many as you ; the other says, give me one oi 
yoxirs and I shall have as many again as you. How many had each t 

'/r: ij% 3. As I was going to St. Ives, ^^^^ ^^^^"^ ^'cu) ^ 

^/^ r .' I met seven wives, 4^^^^ ^fto^r^f^-^^o^j 

' \ ^\ ' Every wife had seven sacks, -/ ^ 

,^ /' '^ ^ Every sack had seven cats, 

' / j ^^^ Every cat had seven kits, 

K-its, cats, sacks, ^nd wives, .^ 

How many were goingfto St. Ives ? ^i^^^^- f 

4. The account of a certain School is as follows, viz. ^^ of tli€ boys leatil 
geometry, | learn granimar, -^-^ learn atithmetic, ^^ learn to writq, and 9 learn 
to read $ I demand the number of each ? 

/ 

5. A MAN driving his gc6sc to market, was met by another, who said, Good- 
morrow, master, with your hundred geese j says he I have not an hundred, but 
if I had half as many as I npw have, and two geese and an halt besfide the num^ 
bcr I now have already, I sho^d have an hundred : How i^iany had he ? 6SIa 

6. Three travellers met at a caravansary, or inn, in Persia j and two of 
them brought their provision along with them, accordih^ to the custom of 
the country ; but the third not having provided any, proposed to the others . 
that they should eat together, and he would pay the value of of his proponion. 
This being agreed to, A^produces 5 loaves, and B 3 loaves,^ Which the travel- 
lers eat together, arid C paid 8 pieces t)f rhoney as the value of his share, with 
which tlie others were satisfied,* but quarrelled about the dividing of it. Up- 
o«^ this the affair was referred to the judge. Who decided the dispute by an 
impartial sentence. Required his decision ? Oi.-t-^^ ^ AcOjr/jAt^^ A^a^^i 

7. Supposit the 9 Digits to be placed in a quadrangular fornl : I demand 
in what order they must stand, that any three figures in a light line, may 
make just 15^- 

8. A.couNTKYMAN having a Fox, a Goose, and a peck of Corn, in his jour- • 
ney came to a river, where it so happened that he could carry but o^e over 
at a time. Now a? no two were to be left together that might destroy each 
o^p ; sa that he was at his wits end how to dispose of them : for, says he, 
4|irc corn cali'^eat the goose, nor the goose eat the fox, yet t\\tto% can eat the 
goose, and the goose eat the corn. The Question is how he must carry them 

.over, that they might not devour cafch Other. ., 

f . Three jealous husbands with their wives, being ready to pass by night 
over a river, do find at water side a boat which can caniy but two persons at 
ojice, and for want of a watermiin they are necessitated to row themselves over 
the river at several times : Th^ Question is, how those 6 pers<>ns shall pass 
^>y "2 and 2, so than none of the three wives may be found in the company ok ; 
one or two men, unless her husband be present ? * 

i5, Tvro nierry companions are to have equal shaies of 8 p:8lllon's of wire, 
\!'bich dl»^ in' a vessel containing e:^actly 8 gallons ; now to divide it /equally 
belWetn 1them,'they have only two othijr empty vessels, ©f which one CQ.ntt.lna ^ 
5 (gallons, and tb<r;"Otber 3 ; the Question is, how they shall divide the s^d 
win^ h^tif€i)nthem by. the h<?lp of tlese three vessels, so tliat they ip'^y h4Ve 
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SECTION HI. 

Forms of Notes ^ Deeds ^ Bonds j and other Instruments of fFriting^. 
§. 1. Of Notes, 

No.I. 

Ovcrdcan, Sept. 17, 1802. For valfee received, I promiseto pay to Oliver 
Bountiful, ^or order, Sixty -three dollars fifty-four cems on demand, with inter- 
est after three months. William Trusty . 
I Attest, Timothy Testimony^ 

f No.!!. 

' Bilfort, Sept. 1 7, 1 802. For v^luc received, I promise to pay to O* R. py 

l>caffer-— — r*dollarSi > ccirts, three months after date; # 

Fef^ Pencil. 

'^ 

iNo-IIL .V 

By two persoks. 

Arian,Sept. 17, 1^0^. J'oryalue received we Jointly and severally prpini|W5 
,to pay to C. D. ot order dollars ccnis on demand, with interest- 

Attest, MdenFakhfid, 

" ConstQflce^dley^ ' Jamea Fair/ace^ 

* OBSEHVATIO^rS. 

1 . No note is negiOtiable unless the words, or order ^ otherwise^ or iearerykp 
inserted in it. ' 

2. ly the note be writtentp pay him ^^orcrtkr,*' (No.I.)fpi Oliver Boun* 
tiful m^y endorse this note, that is write his name on thCrtjact side, and sell it 
to A, B, C, qr whom be pleases. Th^en A, who buys the note, cul^on M/- 
liarn TruHyior payment, and if be neglects or is unable tO;pay^4.M§y re- 
cover it of the i£7M/qr«or. ^^im 

3. If a note be written, to pay him " or bearer ^^ (No. 11.) then any p^pw 
. >yho holds the note may sue and recover the same of Peter JPcncil. 

4. The rate of interest established by law being wx^^r cmt.fierann, k1)e- 
cames unnecessaiy, in writing notes t« mention the rate of interest j it is sitfr 
Sclent to write them- for the payment of such a sum, witbniterest, for it wi^ 
be understood, legal interest, which is «ix/terreffr. , 

^. Ait notes are either payable on demand, or at the expiration oT a certain 
term of tin^ agreed upon by the parties and ment\pB*^d in the note, as Ar^e 
months, <or a year, Sec. 

6; If a bond or note mention no time of payment, «^ s always ^n demand, 
wheUier the words *<•» fiff»z«wd" be cxprcssed'OT not. 
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7. All notes payable at a certain time are on interest as soon a$ they !«• 
©me due, tho' in mich notes lUere he no mention made of interest. 

1 HIS ruk is founded on the principle, that every man ought to receive I'.is 
money when due, and that the nonpayment of jt at that time id an injury to 
him. The law, theref9re, to do him justice, allows biip interest from tlie time 
the money becomes due, asr a compensation for the injury. 

8. Upon the same principle a note payable on demand, without any mei^- 
tlon made of interest is on interest after a demand of payment, for upon de- 
mand such notes immediately become due- 

9. If a note be given for a specific article, as rye^ payable in. one, two or 
three months or in any certain time, and the signer of such note suffers th^ 
time to elapse without dciUverinp: such article^ the holder of the note will iwt 
be obliged to take the article afterwards, but may demand and recover tliQ 
•valae of it in money, 

§ 2. Of Bonds. 

A Bondy "^itb a condition from one to another. * 

Know all men by thesie presents, tbat I €• D. of, &c. in tlie county of &c» 
' am held and firmly bnund to E. F. of, &c. in two hundred dollars to be paid 
to the said £.#\ or his certain attorney, his executors, administrators or as*- 
signs ; to which payment, well and truly to be m^de, I bind mysell, mybeirs, 
executors, and administrators, firmly by these presents ; Sealed with my seal. 
Dated the .ereventh day of-— — iq. the year of our Lord one thousaud eigbt 
hundred and two. 

Thb condition of this oKigation is such. That if the above bound CD. his 
Iieirs, executors, or administrators, do and shall vyell and truly pay or cause to 
be paid, unto th« abov<; named E. F. his executors, administrators or assigns, 
the fujl sum of two hundrMi dollars, with legal interest for the same« on or 

^^befgre the eleventh day of ^next ensuing the date hereof: Th«fi thisi 

. ffpbligation to be void, or otherwise to oemaiu in full f«rce and virtue. 
Signed^ ^c. 

A Condition of a Couruer Bandy or Bond of Indemnity, where on^ 
,^ man becomes bound for another. 
The cpnditiR of this obligation is such. That whereas the above named A* 
B. at the special instance and i-equest, and for the ©nly proper debt of the a- 
bove bound C. D. together with the said C. D. is, in and by one bond or ob-. 
Mgation bearing equal date with the obligation above written, held and firnily 
bounfi unto E. F. of &c. in the penal sum o f , dollars, condi- 

tioned for the payment of the sum of, &c. with legal interest for the same on 

the -day Qf ^ext ensuing the date of the said in part recited obligation, 

as in and by the said in part recited bond, with the condition thereunder writ- 
ten may moae fully appear : If therefore tl>e said C. D. hi| heirs, executors oi' 
adnvinistrators, do and shall well and truly pay or cause to be paid unto the 
said E. F. his executors, administrators, or assigns, the said sum of, Stc^ with' 
Jtgal interest for the same, on the said— —day of, &c. next ensuing the date of 
1)he said in part recited obligation, according to the true intent and meaning* 
and in full discharge and satisfaction of the said to part recited bondovobliga^ 
tion rTb<i% 8;e. Otherwise; &«. 
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NoTK* Tfi£ principal diffiereoce between a note and a bdnd is that the lat- 
ter is an instrument of more solemnity, being given under seal. Also, a note 
may ^e.controuled by a special ag;reement, different from the note, whereat, 
in case of a bond, no special agreement can in the least controul what appears 
to have been the intention of the parties a^expressed by the words in the 
Gojidiiion of the bond. 



§ 3. Of Receipts. 



No. I. 

Sitgrieres, Sept. 19, 1802. Received from Mr. Durance Adlcy, tem 
dollars, in full of alt accounts. 

^ Orvand Corutanee, 

No. II. 

Sit^rieves, Sept. 19, i802. Rtceivod from Mr. Orvand Constance, £ve dol« 
lars in full of all accounts. 

Durance Adtcy. 

No. HI. 

A receipt for an endorsement on a note. 
Sitgrieves, 5ept. 19, 1802, Received from Mr. Sitaipson Easily, (by the 
hand of Mr. Titus Trusty), sixteen dollars twenty-five cents, which is en* 
horsed on his note of June 3, 1802. * « 

Peter Cheerful. 

No.'IV, 

/ A Receipt for money received on Account. 

Sitgrieves, Sept. 19, 1 802. Received of Mr. Orand Landike, fifty dollars 
on account. 

Eldro Slackley, 

No. V. 

A Receipt for interest due on a JSond. 

Receive this -day of — — of Mr. JV. B* the sum of fivepounda, ia 

full for one year's interest of 100/. due to me on the ■ day of last, 

•II bond from the said A. B. I say received. . iy me C. D. 

Observations. 

1. There is a distinction l>etween receipts given in full ofailaccountSy and 
ojLhers in full oialldemanda. The former cut off accounts wily ; the latter cut 
off not only accounts, but all obligations ajid rights of action. 

2. When any two persons mak« a settlement and pass receipts (No. I. and 
Np. II.) each raceipt must specify a particular sum, received, less or more. 
It is not necessary that the sum specified in the receipt, be tfie exact sum re- 
ceived. 
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§4. Of Orders. 

Mr. Stephen Burgsaa. 
SIR, / 

F«r value Peceivcd, paf tp^ A. B. Ten Dollars^ and place the same to my 

account. iSamuel Skfmur. 

Arxhdale, Sept. 9iky J 803. 

Nb.IL 

BosioKf Sefit.Sthy IS&Z. 
SIR, 
' For value received, pay G. R, eighty six cents> and this, with his receipt, 
#hall hc-your discAafgfr from me. • 

Mcholaa Meu&en^. 

To Mr, Jam€9 Rebottom, 

§ 5. Of Deeds. 

No.I. 

A Jf^anrantee Deed. 

Know all mkk by these presents, That I Peter Careful of Leominster> 
in the county of Worcester and Comi^onwealth of Massachusetts, gentleman, 
fcr and in consideration of one hundred fifty dollars, and forty -five cents paid 
to mehy Samuel Ppndlcton of Aahby,in the county of Middlesex, andCoJn- 
monwealCh of Massachusetts, yeoman, the receipt whereof I do hereby ac- 
knowledge, do hereby give, grant, sell, and convey to tlie swdSamuel Pendle- 
ton, his heirs and assigns^ a certain tract and parcel of land, bounded as fal- 
lows, viz. 

[Here inaert the boundaf together tnth cUl the privilegea and afifiertenaneea th^re* 
unlo belonging, 1 

To have and to hpld thesa^mp to the said Samuel Pendleton his heirs and 
assigns'to his and their use and behoof forever. And I doxovetiant with the 
said I^cter Pciidjeton his heirs and assigns, That I am lawfully seized in fee 
of the premises, that they are free of all incumbrances, and that I will war- 
rant and defend the same to the said Peter Pendleton his heirs and assigns for- 
ever, against the l|iwful claims and demands of alj| perspn^. 

In witness ^^ereof I Jiave hereunto set my hand and seal, thi g * ■ J ^T 

-t>f.-jh..«i.-^in the year of our Loi^ One thousand eight Jiuridred and two. 

Ihered m fireaence qf J 
L* R. 
F.G. 

Ko.II. 

^U^cnmJbeed. 
Know all' men bt these pRjESents, That J A. ,^.of, &c. in conridcra- 
tion of the sum of-—- to te paid by Cl D. of, Sec. the receipt whereof I do 
hereby ackhd#{e<|^, have reiniss^d, released, and forever quit-claimed, and 
4o by these presents r<;mi«^, rcle|i§e, ^and forever quit-claim unto the said C. 
D*hi8hcii^*^fe^igiMTorever.-(*prtf ^ ,To have and to 

hold the^^ntiCiliDgeAer with all the privileges and appertenances tliereunto 
belftBi^y^lli film tb^ ^g^W^. D. hiji heirs and a«signs fo* ever: — In mtnesa^ ts*c, 
'■' ■ 7^ ■* ' rK7sj*-''''y. •''""•■" ■*-•.• 
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iio. in. A Mortgage Deed. 

KNd"«r ALL liiiiN BY TfiX&E PRifcsENTS, That I Simpson £aslf9 < rf ■ > in 

the county «if— ^ ^in the state o f ' ■^ " — , Blacksmith, in consideration 

of —— . Ddllars*——— Cents paid hy Elvin Fairftice of— — in the coun- 

^ of — -^ — ^— in the state o f ■ ■ Shoetftateer» the Receipt \lrh*reof I do 
hereby acknowledge, do* hereby gfiv*, grants aell and convey untw ther said J6.N 
vin Fairface, hi^ heira and assigns, a certain tract andpftrc^t of land, bounded 
as follows, viz. \^Here insert thi bounds together ni^ith all the firiviiege^ dndafi^ 
fiertefumcea thereuntt bettnging.') To have and td bold the aibr^-grnnted Prem- 
ises to the said Elvin Fairface, his heirs and assigns, to his" and thefr use an«l 
biehoof forever. And I do covenant with th<i said Elvin Faivface his hcifs and 
assigns, That I ajn laWfOlly seised in fee of the afore-graflted premises ; That 
they are free of all incumbrances : That I have good right i*) sell and con- 
vey the same to the said Elvin Fairface. And that I will warrant and defend 
!hc same premises to the said Elvin, his heirs and assies forettrj ag^ainstthe 
lawful claims and demands of all persons. Provided neverthelcM^ That if I 
the said Simpson Easly^my Heirs, executors, df administrators, shall well and 
truly pay to the said Elvin Fairface, his heirs, executors, administrators or 
assigns, the fulfand jUst sum of — —dollars— —cents on orbifore. the*— i 

day of which will be in the year of our Lord Eighteen Hundred and 

with lawful interest for the same until paid, then this deed, as also a ccrtaia 
bond [or note as tiie case may be} bearing date with these presents given by me 
to the. said iVtr face, conditioned to pay the same sum and interest at the time 
aforesaid shall be void ; otherwise to remaim in Full force and virtue.. In wit- 
ness whereof, I the said Simpson and Abigail my wife, in testimony that she 
relinquishes all her right t© dower or alimony in and to the labove d«scribed 

premises, haVe hereunto set our hands and seals this day of- — 

in the year of our Lord one thousand eight hundred and Jive, 
. Signed^ eealedy and dC'") S'im/ison Eaffly. Q 

Uvered in fireaence 9f 3 Jihigdil Easly* Q 

-LuN. - . ■ V • .: , 

v.'x. . , . 

§ 6. Of an Indenture. 

A common Indthiure to bind an Apprentice* 
This Indenture ff^tHefisefhy That A. B. of, fee. hath pot and placed, and by 
t%«de presents doth put and Mnd out his son CD. «nd the Said C D. doth 
herelyy putj place and hind out himsdf, as ah apprentice to R. P. to leat-n thte 
art, trade or mystery o f ■' Thiggaid C. D. Jiftei' the nianner of aft apprcn- 
. tioc, to dwell with and Serve the said R. p.—:— from the day of the datfe here- 
of, until the^— ^day of— —which will be in the year of our Lord one thousand 
eight hundred and— —at v^hich time the said apprentice, if he should be liv- 
ing, Will be twenty -^one years of age : During which tInSe i)r term the said 
apprentice his said master Well and faithfully shallsert^ ; his secrets.keep, 
and his lawful commands every Where at all limes* readilf obey ; he shall do 
no damage to his said th aster, nor Wilfully suffer any \h b6 done by others ; 
and if any to his knowledge bt intended, he shall give his master Reasonable 
notice thereof. He shall not waste the goods of his said master nor lend them 
unlawfully to smy ; at cards, dice, or any other unlawful gam^j he shall not 
play ; fornication he shall not commit, nor matrimony contract during the 
said term ; taverns, ale-houseSv or places of gaming he shall not baiint or 
frequent : From the service of his skid Aiaster, he shall not absent himself ; 
but in all things and at all times he shall carry and behave himself os a good 
and faithful apprentice oiight> during the whole time or term, aforesaid.^ 
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And the said R. P. oa his papt> doth hereby promise, covenant and agree td 
teach and instruct the said apprentice^ orcause li^m to be taught andin&trqct^ 

cd, in the art, trade or calling of a--^ ^by the best way or means he can, 

and also to teach and instruct the said apprentice, or cause him to be taught 
and instructed, to read and write, and cypher as far as the Rule of Three, if the 
said apprentice be capable to learn, and shall w^U and faithfully find and pro- 
vide for the said apprentice, good and sufficient meat^ drink, clothing, lodg- 
ing and other hec«ssaries fit and convenieiit for such an apprentice, during the 
term aforesaid, and at tht* expiration thereof, shall give unto the said appreiH 
ticc, two suits of wearing apparel, one suitable for the Lord's day, and the 
other for workh)g days. 

In testimony whereof, the said parties have hereunto interchangeably set 
their hands and seals, the— —day of— —in the year of our Lord one thou- 
sand eight hu.#dred and— (Sesi) 
Si^ned^ scaled^ and de- ') (Seal) 

truered in presence ^^ (Seal! 

§ 7. Of a WHL 

The form of a Will, "txvtb a devise of a Real Estate y Ledsehotd, 6?^- 

In the najne of GOD AmeHf I A, B, of, 8cc. being weak in body, but of sound 
and perfect mind and memory (or you may say thtia, considering the uncer- 
tainty ©f this mortal life, and being of^ound, Sec) blessed be Almighty God for 
the same, do mfakc and publish this my last Will and Testament,* in manner 
and form following (that is to ^^y) First, I give and bequeath unto my belov- 
ed \vife J, B. the sum of— -I do/also give and bequeath unto my eldest acn^ 
G. B. the sum of— I do alsogive and bequeath unto my two yotmger sons^ 

J: B. and F. B. the sum of — a pieces I also give and bequeath to my 

daughter-in-law, S. H. single woman, the sum of- ^^which said several leg* 

acies or sums of -money 1 will and order sliall be paid to the said respecltive 
legatees, within six months after my decease. I further give and devise to 
my said eldest son G. B. his heirs and assigns, ./^// that my messuage or tehe- 
tnent, situate, lying, and being in, &c. together with all my other freehold es- 
tate whr-tsoever, to hold to him the said G. B. his heirs and asugns forever. 
And I hereby give and bequeath to my said younger sons J. B. ami F. B* all 
my leasehold estate of and in all those messuages or tenementlr with the ap*- 
penetfafices, situate, &c. equally to be divided between them. And lastly, as 
to all the rest, residue and it^mainderof my personal estate, goods and cbat/> 
tels, of what kind and nature soever, I give and bequeath the same to my said 
beloved wife, J. B. whom I hereby appoint sole executrix of this my last will 
attd testament ; and hereby revoking all former wills by me made. . 

Jn witness whereof I have hereunto set my fiand and sealy the* day tf ■ 
ill the year of our Lor d ^ i . 

Signed, sealed, published and declared by the above A. B. (Seij.) 

named A. B. to be his last will and testament, in 
tlie presence of us, who have; hereunto subscribed 
our name* a^ witnesses, in the presence of the tes- 
tator. R. S. 

W. T. 
T.W. 
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